Understanding Mobile Services: Quality, Satisfaction, and Continued Use by DING YI
UNDERSTANDING MOBILE SERVICES: 


















A THESIS SUBMITTED 
FOR THE DEGREE OF DOCTOR OF PHILOSOPHY 
DEPARTMENT OF INDUSTRIAL & SYSTEMS ENGINEERING 









I have wondered many times why I embarked on this journey of 
academic research without knowing exactly where I was heading. These were 
the moments of frustration when accomplishing the project seemed just 
impossible to me. As I stumbled forward through browsing piles of papers and 
having numerous discussions with my supervisor and fellow PhD students, the 
objectives became clearer and the date of completion was getting closer. After 
years of dedicated work, this day has finally arrived! Looking back, this 
journey was not a lonely one because I was accompanied by many wonderful 
people. I would like to take this opportunity to express my appreciation to all 
of them for their help and support throughout my doctoral studies. 
My deepest gratitude goes to my esteemed supervisor, A/Prof. Chai 
Kah Hin, who has guided me to the amazing area of customer retention, which 
taps a vast body of knowledge from multiple disciplines. As my only 
supervisor, A/Prof. Chai has been a great inspiration, and he was always there 
to help me stay on track when I was lost in the jungle of research. He also 
cares for students for their development beyond the academic area so that we 
can be better prepared for future lives. As a researcher, he demands a very 
high standard of rigor and scientific integrity, which has later had a profound 
impact on my view of research. Thank you, A/Prof. Chai, for everything I 
mentioned here and many more! 
I would also like to thank Gloria Ng from the Institute of Systems 
Science who has expanded my understanding of service and helped me reach 
out to industries. She has also introduced me to a group of people who are 
 ii 
 
highly passionate about service research. Thank you, Zhi Min, Sudha, Seong 
Wah, and Robert, for many interesting discussions. I am especially grateful to 
Guo Lei who unreservedly shared her PhD experiences with me. Many thanks 
also go to Prof. Bo Edvardsson and Prof. Irene Ng for their constructive 
comments on my thesis. 
My fellow PhD students and wonderful friends, Dayu, Wenting, and 
Hongmei, are great companions at all times. We have had great moments 
sharing all the ups and downs of our research and life. I am also obliged to my 
seniors, Lin Jun, Xin Yan, Wang Qi, Xiaoyang, and Yufeng, who helped me 
successfully transition to the academic life in the early stage of my PhD 
journey.  
Most importantly, I have been blessed with a loving family who have 
been supportive of my academic pursuits. I am indebted to my parents since 
none of my achievements would have been possible without their 
unconditional love and unending support in every possible way that have 
shaped who I am today. And to my wife, Xiaozhi, I wish to dedicate this thesis, 
for her faith in all my endeavours, her encouragement during my most 
turbulent time, and her sacrifices for me to pursue my dream. 
In retrospect, this journey has been a rough one but filled with great 
joy when new ideas popped up and interesting findings were observed from 
time to time. I was challenged by many unknowns and uncertainties, which 
were the sources of frustration that made me struggle. However, they are also 
the greatest fascination of research that inspires us to step on this journey and 




TABLE OF CONTENTS 
 
ACKNOWLEDGEMENTS I 
TABLE OF CONTENTS III 
SUMMARY VII 
LIST OF TABLES IX 
LIST OF FIGURES X 
CHAPTER 1 INTRODUCTION 1 
1.1 AIM OF THE THESIS 4 
1.1.1 Loyalty under Spillover Effects 7 
1.1.2 Continued Use of Mobile Apps 8 
1.2 OVERVIEW OF THE THESIS 9 
CHAPTER 2 CUSTOMRE LOYALTY: SPILLOVERS AND THE 
EFFECT OF CUSTOMER EXPERTISE 12 
2.1 INTRODUCTION 12 
2.2 LITERATURE REVIEW 14 
2.2.1 Quality 14 
2.2.2 Customer Satisfaction 16 
2.2.3 Customer Loyalty 18 
2.2.4 Relationships between Quality, Satisfaction and Loyalty 19 
2.2.5 Spillover Effects between Quality, Satisfaction, and Loyalty 22 
2.3 SPILLOVERS WITHIN A SERVICE SYSTEM 24 
2.4 HYPOTHESES DEVELOPMENT 27 
2.4.1 The Overall Impression Model 27 
2.4.2 The Associative Network Model 29 
 iv 
 
2.4.3 Switching Costs and Loyalty 31 
2.4.4 Customer Expertise in Spillover Effects 32 
2.5 METHODS 36 
2.5.1 Research Design 36 
2.5.2 Measures 37 
2.6 RESULTS 38 
2.6.1 Measurement Model Analysis 38 
2.6.2 Structural Model Analysis 44 
2.7 DISCUSSION OF RESULTS 48 
2.8 CONTRIBUTIONS 51 
2.8.1 Theoretical Implications 51 
2.8.2 Managerial Implications 54 
CHAPTER 3 CONTINUED USE OF MOBILE APPS: A DUAL-
MECHANISM MODEL 56 
3.1 INTRODUCTION 56 
3.2 LITERATURE REVIEW ON IT CONTINUANCE 58 
3.2.1 Continuance as an Extension of Adoption 61 
3.2.2 Expectancy Disconfirmation Theory 65 
3.2.3 Temporal Updating Mechanism 66 
3.2.4 Habit 67 
3.2.5 Summary 68 
3.3 EXPECTANCY DISCONFIRMATION THEORY 69 
3.3.1 Expectancy Disconfirmation Theory in Service Research 69 
3.3.2 IT Continuance Based on the Expectancy Disconfirmation Theory 73 
3.4 EMOTIONS 75 
 v 
 
3.4.1 Studies of Emotions in IS 76 
3.4.2 A Framework of Emotions 79 
3.4.3 Emotions in Consumption Experiences 82 
3.5 HYPOTHESIS DEVELOPMENT 86 
3.5.1 The Cognitive Process 86 
3.5.2 The Emotional Process 90 
3.6 METHODS 94 
3.6.1 Research Design 94 
3.6.2 Samples 95 
3.6.3 Measures 96 
3.7 RESULTS 98 
3.7.1 Measurement Model Analysis 98 
3.7.2 Structural Model Analysis 103 
3.7.3 Post-Hoc Analysis 105 
3.7.4 Summary of the Findings 113 
3.8 DISCUSSION OF RESULTS 114 
3.8.1 The Cognitive Process 114 
3.8.2 The Emotional Process 116 
3.8.3 The Role of App Type and Gender 119 
3.9 CONTRIBUTIONS 121 
3.9.1 Theoretical Implications 121 
3.9.2 Managerial Implications 125 
CHAPTER 4 CONCLUSIONS 128 
4.1 KEY FINDINGS 129 
4.2 CONTRIBUTIONS 130 
 vi 
 
4.2.1 Theoretical Implications 130 
4.2.2 Managerial Implications 133 
4.3 LIMITATIONS 137 
4.4 DIRECTIONS FOR FUTURE RESEARCH 138 
BIBLIOGRAPHY 141 
APPENDIX A. AN OVERVIEW OF RESEARCH ON QUALITY AND 
SATISFACTION (1972-2011) 163 
APPENDIX B. SCALE DEVELOPMENT FOR SPILLOVER EFFECTS 
- STUDY ONE 171 
APPENDIX C. SCALE DEVELOPMENT FOR APP CONTINUANCE - 
STUDY TWO 174 






Customer retention is critical to a firm’s sustainable success. It is positively 
related to repeat patronage, reduced customer acquisition cost, increased 
referrals, decreased customer churn rate, enhanced employee retention, and 
eventually continuously improved bottom line. This thesis is intended to 
further our understanding of customer retention in two areas: spillover effects 
and emotions. The mobile service system presents a unique context for 
achieving this. Mobile communications are defined by seamless integration of 
multiple service components, and the mobile experience is increasingly 
enjoyable and personalised thanks to the proliferation of mobile applications. 
 
Built upon the existing quality-satisfaction-loyalty framework, the first study 
investigates the influence of spillover effects on loyalty. As we know, mobile 
communications always require both the handset and network to function 
simultaneously. Therefore, a user’s judgment of the handset is very likely to 
be affected by his or her perception of network services, and vice versa. Using 
data from 457 mobile phone users, we have found that loyalty is susceptible to 
spillover effects, and this is more prominent for customers with low expertise 
on mobile communications. This study has extended our understanding of the 
relationships between quality, satisfaction, and loyalty in a service system. 
The finding of spillover effects echoes the service system perspective which 
advocates a holistic view of interdependent products and services, as opposed 




The second study investigates the emotional factors in the formation of 
retention. A dual-mechanism model has been proposed to takes into account 
both cognitive and emotional processes. The choice of mobile applications as 
the research context is practically relevant given the overcrowded app market 
and impatient users. The dual-mechanism model has been confirmed by data 
collected from 271 app users. Furthermore, four types of benefits from using 
mobile apps (i.e., instrumental benefits, experiential benefits, social image, 
and social connectedness) have been proposed. The results show that only the 
first two benefits are relevant to the cognitive processes and that the 
differences between positive and negative emotions are very striking as the 
former is influenced by all but instrumental benefits, while the latter is solely 
influenced by instrumental benefits. Overall, a systematic investigation of the 
emotional aspects has expanded the largely cognitive-based lens for studying 
retention, especially in information systems research.  
 
Taken together, the two studies offer some unique insights on customer 
retention. First, retention is shaped by a value co-creation service system. 
Second, retention is a function of both cognitive and emotional factors. These 
findings are expected to have broad appeal beyond the mobile 
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CHAPTER 1     INTRODUCTION 
 
Communication has been integral to mankind’s existence since the very 
beginning. Its importance in our lives has inspired us to constantly search for 
better and more efficient ways to communicate. From written letters in the 
early days to pervasive wireless connections today, our means of 
communications are constantly evolving, developing, and expanding. Of 
prominence is the high penetration of mobile phones, which is estimated to 
have reached six billion subscriptions at the end of 2011 (ITU 2011). 
Although these devices were once bulky and expensive, rapid technological 
advances and stiff competition in the industry have made mobile 
communications increasingly user friendly and affordable, even to some of the 
most technologically and financially deprived people. 
 
 
Figure 1.1  Worldwide Mobile Phone Sales 2006-2011 
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Mobile phones are now an indispensable part of our daily lives and their 
significance has propelled worldwide sales in recent years. As shown in Figure 
1.1, such growth is propelled by both feature phones and smartphones. 
However, a closer look at Figure 1.1 suggests that the sales of feature phones 
are softening, whilst smartphone shipments are on a strong growth trajectory. 
Despite their popularity, no standard definition of smartphone exists as the 
technology is constantly changing. The general consensus is that a smartphone 
is typically more technically advanced with functionality like a personal 
computer (PC) or the ability to run various applications (“apps”).  
 
 
Figure 1.2  Singapore Mobile Phone Sales 2006-2010 
Source: Euromonitor International, August 2011 
 
The dividing paths between feature phones and smartphones are more striking 
in better-off nations such as Singapore, which is ranked No. 1 in smartphone 
ownership based on a survey by Ericsson (Oon 2012). According to Figure 1.2, 
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appetite for smartphones since the demand for feature phones has stabilised 
over recent years. This trend is accompanied by an increase of 3G (i.e., third 
generation wireless service) subscriptions and a steady erosion of 2G (i.e., 
second generation wireless service) subscriptions (see Figure 1.3), which can 
be seen as an indicator of growing internet access through mobile phones, 
most likely smartphones. In addition, Figure 1.3 shows a penetration rate of 
over 140 percent, which suggests that many people in Singapore own two or 
more mobile phones. 
 
Figure 1.3  Singapore Mobile Subscriptions 2005-2011 
Source: Info-communications Development Authority of Singapore 2012 
 
Overall, these statistics from diverse sources have revealed two major 
developments in the telecommunications industry, and such developments 
have profound implications on myriad aspects of our lives. The first is the 
worldwide proliferation of mobile phones in general, which has revolutionised 
our way of communications. We can now reach our families, friends, and 
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temporal constraints has enhanced our productivity because we are able to 
make more informed and timely decisions. The other emergent trend, which 
started in developed countries, is the rise of smartphones and mobile internet 
access. With their richer functionality, smartphones are intimately intertwined 
with our daily lives. According to a recent survey by Google (2011), some of 
the most popular smartphone activities are checking email, social networking, 
research, reading news, navigation, entertainment, and planning. This list is 
sure to expand in the future as mobile service is currently one of the most 
active innovation arenas. 
 
1.1 AIM OF THE THESIS  
 
Figure 1.4  Aim of the Thesis 
 
As shown in Figure 1.4, the overarching research aim of this thesis is to 
further our understanding of customer retention, a critical factor of a firm’s 
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including but not limited to, repeat patronage, reduced customer acquisition 
cost, increased referrals, decreased customer churn rate, enhanced employee 
retention, and eventually continuously improved bottom line (Reichheld 1996). 
Customer retention may be referred to as different terms in the literature, such 
as loyalty in service research and continued use in information system 
research. This thesis will follow the convention and use loyalty in the first 
study and continued use in the second, although fundamentally they share the 
same theoretical core. An immediate antecedent of retention is customer 
satisfaction. Nevertheless, a meta-analysis shows that over fifty percent of 
variance in customer retention is yet to be explained by other factors 
(Szymanski and Henard 2001). Among these, spillover and emotions can be 
two important ones. The mobile service system presents a unique context for 
studying these factors. Mobile communications are defined by seamless 
integration of multiple service components, and the mobile experience is 
increasingly enjoyable and personalised thanks to the proliferation of mobile 
applications. 
 
A typical mobile service system is normally configured by the handset, 
network service, apps, and the user (Figure 1.5). Apps live between the user 
and the others. In other words, users’ needs are met through direct interactions 
with the apps. The rise of apps has dramatically changed the landscape of 
mobile services in the past few years. In 2010, the term “app” was voted as 
“Word of the Year” by the American Dialect Society (The American Dialect 
Society, 2011). In Singapore, we have also seen a sharp increase of 3G 
subscriptions (and sharp decrease of 2G subscriptions) starting from 2009 as 
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shown in Figure 1.3, and the smartphone penetration has already swelled to 88 
percent in 2011 (Blackbox 2012). Hence, Year 2010 will be regarded as the 
approximate dividing line in the recent history of the mobile service system.  
 
 
Figure 1.5 The Evolving Mobile Service System 
 
Before the rise of apps, handset makers and network operators were the two 
dominant players in the field, although we were already witnessing the surge 
of app usage. As represented by the dashed rectangular in the upper half of 
Figure 1.5, most apps in this period were developed by the handset 
manufacturers and network operators, and they were usually pre-installed in 
the handsets. As the first study was conceived before 2010, it only focuses on 
















insignificance of mobile apps. Specifically, it attempts to examine loyalty 
towards handsets and network services with consideration of spillover effects 
from other components within a service system.  
 
After 2010, the balance has tipped towards the apps. As represented by the 
lower half of Figure 1.5, apps have blossomed into a new form of economy. 
Developers and entrepreneurs have been flocking to apps, and some are 
extremely successful, such as Instagram, a photo-sharing app. Hence, it 
becomes practically relevant to look into retention, or continued use, of apps. 
In addition, a model of retention goes beyond app performance by 
encompassing emotional aspects renders the study theoretically relevant 
because most existing ones focus on cognition only. These form the 
motivation of the second study. More descriptions of the two studies are 
provided next. 
 
1.1.1 Loyalty under Spillover Effects  
As we know, mobile communications always require both the handset and 
network to properly function. Therefore, a customer’s judgment of the handset 
is very likely to be affected by his or her perception of network services, and 
vice versa. The possible existence of this type of spillover effects implies that 
a holistic perspective of interdependent products and services, as opposed to 





However, extant research on loyalty seems to lag behind. Previous studies 
were primarily conducted in a pure product or service setting, and the potential 
interactions between them were rarely considered (e.g., Cronin Jr. et al. 2000; 
Dabholkar et al. 2000; Patterson and Spreng 1997). This more or less reflects a 
provider-based mindset that focuses on products or services per se while 
overlooking the way they are experienced and the benefits that customers are 
looking for. Recognising this, the first study aims to examine loyalty under the 
influence of spillover effects. Since the literature suggests that customers with 
different levels of expertise tend to employ different evaluative mechanisms, 
spillover patterns may vary according to the degrees of customer expertise. 
Therefore, two research questions are addressed in the context of the mobile 
service system: 
1. How is loyalty influenced by spillover effects within a service system?  
2. How are spillover effects affected by customer expertise? 
 
1.1.2 Continued Use of Mobile Apps 
Mobile apps are essentially various types of software applications running on 
mobile devices. Compared to PC-based software, mobile apps are usually 
smaller in size and perform relatively simple functions. Due to low entry 
barriers to the market, many companies and individuals have ventured into the 
app business after witnessing the unprecedented success of the iPhone. This 
has led to stiff competition that is far more intense than in most other 
industries. The sheer volume of one million downloadable apps may give you 
a glimpse of the somewhat overheated market. Moreover, app users are less 
patient (Lohr 2012) and switching to an alternative app is only a few touches 
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away. All these factors lead to a pressing issue on user retention: the continued 
usage of mobile apps.  
 
Results from the first study show that satisfaction is a key determinant of 
customer retention. Likewise, continued usage of mobile apps can also benefit 
from improved satisfaction. In addition, emotions can be a salient factor 
during mobile use because smartphone apps provide far richer and engaging 
experiences than just voice calls and text messages, such as games, photo 
sharing, social networking, etc. Hence, the second study attempts to address 
the following three questions: 
1. How do emotions, in addition to cognitions, affect continuance intentions 
for mobile apps?  
2. What are the general benefits a user can obtain from using mobile apps?  
3. How do these benefits affect a user’s cognitive and emotional responses to 
mobile app experiences? 
 
1.2 OVERVIEW OF THE THESIS 
This section sketches the outline of the thesis, which comprises four chapters 
(see Figure 1.6). Chapter 2 investigates the influence of spillover effects on 
loyalty within a service system as well as the role of customer expertise in the 
spillover process. These effects have rarely been examined according to a 
comprehensive review of the existing studies on quality, satisfaction, and 
loyalty. Drawing on information processing theories, this study proposes that 
the evaluation of one component in a service system can be affected by the 






Spillovers and the Effect 
of Customer Expertise 
Chapter 3 
 
Continued Use of 
Mobile Apps: A Dual-
Mechanism Model 
Chapter 1  Introduction 
Chapter 4  Conclusions 
users suggest that loyalty is susceptible to spillover effects, and this is more 
prominent for customers with low expertise on mobile communications. 
 
 
Figure 1.6  Structure of the Thesis 
 
 
Chapter 3 examines the emotional factors in the formation of customer 
retention. Based on the expectancy disconfirmation theory and the three-
dimensional structure of emotions, a dual-mechanism model is proposed to 
account for both cognitive and emotional processes. This model has been 
confirmed by data collected from 271 app users. Furthermore, four types of 
benefits from using mobile apps (i.e., instrumental benefits, experiential 
benefits, social image, and social connectedness) have been proposed to 
impact on cognitive and emotional responses. The results show that only the 
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first two benefits are relevant to cognitive processes. For emotional processes, 
the differences between positive and negative emotions are very striking as the 
former is influenced by all but instrumental benefits, while the latter is solely 
influenced by instrumental benefits.  
 
Chapter 4 summarises the key findings of the two studies, and discusses their 
collective theoretical and practical implications. The thesis concludes with a 






CHAPTER 2     CUSTOMRE LOYALTY: 






Firms are increasingly focused on creating holistic experiences for their 
customers. For example, Nike has extended its interactions with customers 
from sportswear to more engaging experiences such as product customisation 
(e.g., NIKEiD), running aids (e.g., Nike+), and personal fitness and training 
(e.g., Nike Training Club mobile app). Apple, in addition to its superior 
products, is also well-known for its in-store experience such as the Genius Bar. 
Therefore, companies are now competing on experience which forms the basis 
of value (Prahalad and Ramaswamy 2004). Creation of such experience may 
involve multiple partners. As a result, a product or service-centric view is 
obsolete given the current business landscape.  
 
Recognising this, Vargo and Lusch (2004) suggest that customers are seeking 
benefits from use rather than a specific product or service per se. This implies 
a shift of focus from a single product or service to the service system, of which 
the product or service is a part, to create intended outcomes for customers. 
Such a perspective is to some extent consistent with the concept of a product-
                                                 
 
1
 This chapter is adapted from Ding, Y. & Chai, K.-H., 2012. Effects of 
Customer Expertise on Spillovers between Products and Services: An 




service system, which refers to “a marketable set of products and services 
capable of jointly fulfilling a user’s needs” (van Halen et al. 2005, p. 210). 
Thus, in cases where the effective use of a product relies on the service as 
much as on the product itself, their seamless integration is crucial. Significant 
variation of either product or service quality can affect the overall experience. 
Therefore, it is necessary for managers to take a more holistic view of quality, 
satisfaction and loyalty in a multi-product or service setting. Such mutual 
effects between products and services that together fulfil customer needs are 
referred to as spillover effects in this study, and they are measured in terms of 
the relationships between quality, satisfaction, and loyalty. 
 
A typical example is the mobile communication experience which requires 
both the handset and network to properly function. Such phenomenon has not 
been fully addressed in the extant literature, although a plethora of research 
shows a fair understanding of quality, customer satisfaction and loyalty in a 
pure service or pure product setting. Studies on managing both products and 
services and their interactions are rare. Therefore, an urgent need has emerged 
for more scholarly research in this area. Drawing on the information 
processing theories, this exploratory study aims to investigate the influence of 
spillover effects on loyalty within a service system and, in particular, the role 
of customer expertise in this process.  
 
The remainder of this chapter is structured as follows. A literature review is 
first presented, followed by an exposition of the theoretical background of this 
study. Next, three sets of hypotheses are proposed. The research methodology 
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is then described, followed by data analysis and results. This chapter 
concludes with a detailed discussion of the theoretical and managerial 
implications. 
 
2.2 LITERATURE REVIEW 
Discussions on quality, satisfaction, loyalty and their interrelationships have 
continued for several decades. This section presents a comprehensive review 
of these key concepts as well as their interrelationships. We find that spillover 
is better understood in brand alliance and brand extensions, in contrast with 
the paucity of similar research in product and service management. An 
examination of pertinent studies in brand alliance and brand extensions can 
shed some light on this study. 
 
2.2.1 Quality 
Quality is an elusive concept that is fraught with different interpretations 
(Evans and Lindsay 2008). Based on an extensive literature review, Reeves 
and Bednar (1994) summarised four main perspectives: quality as excellence, 
value, conformance to specifications, and meeting and/or exceeding customers’ 
expectations.  
 
The first perspective, quality as excellence, lacks operational guidance to 
managers, despite its universal recognisability across various products and 
services. The second perspective argues that value is synonymous with quality, 
which has been challenged by many scholars (e.g., Zeithaml 1988; Cronin Jr. 
et al. 2000). It is now generally suggested that quality is just a benefit 
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component of value, which also comprises sacrifices (e.g., money, effort) to 
garner the benefits. The concept of quality as conformance to specifications is 
more manufacturing and company oriented. Many service attributes affecting 
quality, such as dining at a restaurant, are very subjective, to the extent that 
precise measures are usually hard to obtain. A more noteworthy weakness is 
its ignorance of customer-related issues while overemphasising technical 
features. A study on consumer electronics revealed that a focus on reliability 
and technical specifications overlooks many other sources of customer 
dissatisfaction which are not trivial to quality perception (den Ouden et al. 
2006). Zeithaml et al. (1990) further concluded that “only customers judge 
quality; all other judgments are essentially irrelevant”. This marks a major 
shift in quality understanding from a company to a customer’s viewpoint, and 
it resonates with the increasing acceptance of the last perspective that regards 
quality as meeting and/or exceeding customers’ expectations. In view of this, 
Grönroos (1984) proposed that quality is a function of the discrepancy 
between customer expectations and perceived performance. Five sources of 
discrepancies have been identified by Parasuraman et al.'s (1985) in their gap 
model.  
 
Based on the gap model, a scale labelled SERVQUAL was developed to 
measure service quality (Parasuraman et al. 1988), which consists of five 
dimensions, i.e., reliability, assurance, tangibles, empathy, and responsiveness. 
This instrument explicitly compares customers’ expectations and perceptions 
of quality to capture their difference. However, this operationalisation has 
attracted much debate on its effectiveness. Quite a few researchers have 
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argued that performance perceptions alone are sufficient to measure quality 
(Babakus and Boller 1992; Bolton and Drew 1991a,b; Cronin Jr. and Taylor 
1992; Peter et al. 1993). The rationale is that the comparison against 
expectations is inherent in the process of rating the performance perceptions, 
which renders separate measures of expectations redundant according to the 
“adequacy-importance” model (Woodruff et al. 1983). This is indirectly 
supported by the finding that performance perceptions alone explain more 
variance of quality than the differences between expectations and performance 
perceptions (Kasper et al. 2006). Therefore, the performance-only scale is now 
much more widely adopted in practice and research. However, the importance 
of expectations in quality evaluations should by no means be underestimated 
(Spreng and Mackoy 1996). Rust et al. (1999) has demonstrated many effects 
of expectations on consumer decision making, such as brand preference. 
 
2.2.2 Customer Satisfaction 
Customer satisfaction is a central subject in customer relationship 
management due to its salient influence on customer retention (Anderson and 
Sullivan 1993; Zeithaml et al. 1996), actual behaviour (Bolton 1998), word of 
mouth (Anderson 1998), financial performance and market share (Anderson et 
al. 1994). It is commonly understood as a response to a consumption-related 
fulfilment (Oliver 2010), which also follows a disconfirmation paradigm as 
the quality concept. While this perspective offers deep insights, it has caused 





Numerous empirical studies have suggested that quality and satisfaction are 
distinguishable, and the former is usually a critical antecedent of the latter (to 
be discussed in Section 2.2.4). Researchers commonly agree that real 
experience of the product or service is essential for satisfaction response, but it 
may not be necessary for quality judgment. For example, studies have 
suggested that consumers sometimes infer quality through external cues such 
as price (Bagwell and Riordan 1991), brand (Kirmani and Rao 2000), and 
even the length of a queue (Debo et al. 2012). In contrast, as a fulfilment 
response, satisfaction cannot be achieved without any direct experience with a 
product or service.  
 
In addition, although both quality and satisfaction are results of comparisons 
between expectations and perceptions, their respective referents are allegedly 
different (Oliver 2010). Zeithaml (1988) once suggested that “quality can be 
defined broadly as superiority or excellence”. Hence, quality is usually 
assessed against ideals or excellence, and the aspects factored into this 
evaluation are mainly the most relevant product or service characteristics, such 
as the five SERVQUAL dimensions for a typical service setting. Nonetheless, 
expectations affecting satisfaction could be industry norms or personal needs, 
and they are not necessarily the best (i.e. excellence) of the product or service 
category perceived by the customer. Moreover, satisfaction responses can be 
derived from not only those characteristics affecting quality, but also other 
aspects such as contextual factors (e.g., mood, traffic to a shopping mall) 




Still another distinction is that quality is primarily a result of cognitive process, 
whereas satisfaction has both cognitive and affective components. As 
mentioned earlier, quality is usually attribute-based, such as SERVQUAL 
dimensions or product characteristics. Satisfaction responses, on the other 
hand, involve both emotions and cognitions (Oliver 1993). Some researchers 
have suggest that satisfaction is primarily an emotional response (Gotlieb et al. 
1994; Harvey 1998), which is a key differentiator that sets it apart from quality 
perception. 
 
2.2.3 Customer Loyalty 
Oliver (1997, p. 392) defines customer loyalty as “a deeply held commitment 
to rebuy or repatronise a preferred product or service consistently in the future, 
despite situational influences and marketing efforts having the potential to 
cause switching behavior.” This definition comprises two loyalty dimensions: 
behavioural and attitudinal. Early conceptualisation of loyalty was mainly 
based on the former, which refers to the purchase pattern of a consumer. It 
could be manifested in many ways, such as duration time with mobile service 
providers (Bolton 1998), customer share (Baumann et al. 2005; Pine  II et al. 
1995), frequency of visits (Bolton et al. 2000), and share of wallet 
(Keiningham et al. 2003; Perkins-Munn et al. 2005). However, exhibition of 
these behavioural patterns is not always a genuine indicator of true loyalty. 
Many purchases can be attributed to ease of purchase or relative price 
differentials among competing brands (Curasi and Kennedy 2002; Lee and 
Feick 2001). These purchase behaviours are termed “spurious loyalty” (Dick 
and Basu 1994).  
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True loyalty involves deep psychological attachment to the favoured products 
or services. As suggested by Jacoby and Kyner (1973), loyalty is characterised 
by non-random purchases over time (i.e., customers show enduring preference 
to a brand over all others) under a deliberate decision making process. This is 
corresponding to the last stage of loyalty conceptualisation proposed by Oliver 
(1999), namely action loyalty. The other three stages prior to this are cognitive, 
affective, and conative loyalty. This to some extent echoes Jacoby and 
Chestnut's (1978) assertion that loyalty should be analysed in a sequence of 
belief, attitude and intention. Amongst the four loyalty phases, the most 
frequently studied is the conative loyalty (i.e., loyalty intentions; Anderson 
and Sullivan 1993; Cronin  Jr. and Taylor 1992; Grewal et al. 2008; Zeithaml 
et al. 1996). The relationships between quality, satisfaction, and loyalty will be 
discussed in the following subsection.  
 
2.2.4 Relationships between Quality, Satisfaction and Loyalty 
Correlations between quality, customer satisfaction and loyalty may be one of 
the most studied relationships in services marketing. A brief review of them 
uncovers two much debated issues: one about the causal order between quality 
and satisfaction, and the other about the role of satisfaction in the quality-
loyalty link. 
 
Some early studies argued that service quality was an outcome of customer 
satisfaction (Bitner 1990; Bolton and Drew 1991a,b). However, solid 
theoretical justifications supporting this argument are not established and 
empirical evidence is rare (Gotlieb et al. 1994). To determine the causal 
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relationship between quality and satisfaction, researchers compared all 
possible path directions, that is, from quality to satisfaction, from satisfaction 
to quality, and both ways (Cronin  Jr. and Taylor 1992; Gotlieb et al. 1994). 
Consistent results across studies and industries have shown that only the path 
from quality to satisfaction is significant, not vice versa. A theoretical 
foundation of this causal relationship is the appraisal  emotional response  
coping framework (Richard S. Lazarus 1991). After or during the consumption 
of a product, an appraisal such as perceived quality will be made by the 
customer, which is then likely to be followed by an emotional response. 
Furthermore, an emotional response may also trigger coping, i.e., whether to 
repurchase the product or not in the future. Therefore, this framework also 
offers a theoretical explanation for the second issue related to the role of 
satisfaction in the quality-loyalty link. 
 
A significant direct relationship between quality and loyalty intentions in the 
absence of satisfaction is evident in several studies (e.g., Boulding et al. 1993; 
Zeithaml et al. 1996). However, their relationship became less clear when 
satisfaction was added to the model. Some studies found a moderation effect 
by satisfaction (Taylor and Baker 1994), while others argued for a mediation 
effect (Cronin et al. 2000; Oliver and Swan 1989; Patterson and Spreng 1997; 
Roest and Pieters 1997). A systematic investigation was then undertaken to 
determine a model that best illustrates the relationships between quality, 
satisfaction and loyalty intentions (Dabholkar et al. 2000). Three alternative 
models were proposed in their study (see Figure 2.1). The model wherein 
customer satisfaction is a mediator (Figure 2.1A) outperforms the other two in 
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terms of model fit, and they also found that satisfaction is a much better 
predictor of loyalty intentions. These results have been confirmed in other 
studies across such diverse industries as hotel, financial services, airlines, and 
beauty salons (Han et al. 2008; Lariviere 2008). As discussed before, the 
sequence of quality  satisfaction  loyalty intentions has its roots in 
psychology which suggest that cognitive evaluations precede emotional 
responses followed by intentions (Bagozzi 1982; Fishbein and Ajzen 1975). 
This model (i.e., Figure 2.1A) is accepted as a basis for developing the 
spillover effects framework in this study. 
 
Overall, a large body of knowledge of quality, satisfaction, and loyalty has 
been accumulated since the research has been ongoing for decades. However, 
one niche area received very limited attention thus far is the spillover effects, 
i.e., the interference of products on the evaluation of services, and vice versa. 
The quality-satisfaction-loyalty framework can be a useful starting point for 
exploring such effects. Some existing studies in this area will be discussed in 




Figure 2.1  Relationships between Quality, Satisfaction, and Loyalty 
Source: Adapted from Dabholkar et al. (2000) 
 
2.2.5 Spillover Effects between Quality, Satisfaction, and Loyalty 
Reeves and Bednar (1994, p. 431) contended that “a customer’s final 
evaluation process will encompass the totality of the product and/or service 
package”. In other words, researchers and managers alike should break down 
the silos between products and services in their minds, and manage “both 
product and service quality and the synergy effects between them” 
(Gummesson 1988, p. 14). However, to my knowledge, very few systematic 
investigations on this issue have been conducted notwithstanding consumers’ 
growing preference for holistic offerings (i.e., products and services 
combined). 
 
Services were conventionally viewed as supplements or augmentation of 
















A. Customer Satisfaction as a Mediator 
B. Quality as a Mediator 
C. Independent Effects 
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attracted researchers’ attention, especially in the automobile industry. For 
instance, it was found that a new customer’s satisfaction with an automobile is 
significantly correlated with his or her satisfaction with the dealer (Oliver and 
Swan 1989). Similarly, a customer’s willingness to buy electrical appliances is 
also directly affected by his or her experience with the salesperson (Sweeney 
et al. 1997). However, some researchers claimed that the impact of services on 
products tends to fade away in the long term (Mittal et al. 1999). This seems 
not conclusive as Archer and Wesolowsky (1996) reported the opposite 
finding using the critical incident technique. Furthermore, they suggested that 
positive service experiences may counteract negative product incidents during 
use and build up brand loyalty, and satisfaction with products and services 
simultaneously affects future purchase intentions of motor vehicles. Such joint 
effects on retention are also evident in partnered services. For example, 
Bourdeau et al. (2007) found that  customers’ perception of a partner’s (e.g., 
the rail service company) service quality not only affects their judgment of the 
primary service provider (e.g., the airline), but also influences repatronage 
intentions to the service alliance together with the latter. 
 
Overall, these findings generally support the interactions between products 
and services in consumer perception, especially from augmented services to 
core products. However, theoretical justifications for such interactions are 
scarce. In this study, a more holistic perspective, i.e., service system, will be 
proposed to understand such interactions in a broader context. This 
perspective implies a deviation from the product-centric mindset. Additionally, 
spillovers appear to be rather complex phenomena as it is essentially dealing 
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with human perception (Chai et al. 2009). Hence, information processing 
theories are useful for our understanding of spillover effects. This will be 
elaborated in the next section. 
 
2.3 SPILLOVERS WITHIN A SERVICE SYSTEM 
Service research, and potentially the marketing discipline, has been reshaped 
by a profound mindset change from goods-dominant logic to service-dominant 
logic (Vargo and Lusch 2004; 2008). The conventional wisdom assumes that 
value can be designed into goods and services. Thus, for handset 
manufacturers and telcos, value creation ends at the handset and network 
coverage respectively. Following this logic, it appears adequate for handset 
manufacturers and network service providers to focus on their own products or 
services alone. Such goods-dominant logic forms the underlying assumption 
for most satisfaction research to date where researchers have been primarily 
interested. 
 
An alternative perspective offered by service-dominant logic suggests a shift 
from goods or services only to a service system (Maglio and Spohrer 2008). 
This is important for both academics and practitioners in an increasingly 
interconnected world (Lusch et al. 2010). A service system orientation 
explicitly recognises synergies from simultaneous functioning of multiple 
components, and thus implies spillover effects. Therefore, we study customer 





The mobile service system can be illustrated by its purpose, scope, and 
activities (Figure 2.2). It is designed to enable mobile communications. Its 
scope is defined by a constellation of resources that enable, support and guide 
value co-creation, i.e., the handset, the network service, and the user. The 
activities engaged are manifested in three forms: proposal, agreement, and 
realisation (Maglio et al. 2009). Handsets and network services providers first 
make a proposal for mobile communications to users. They cannot unilaterally 
create value, but only offer value propositions that create the prerequisites for 
value co-creation. The user then determines whether to accept or reject that 
offer. This is the activity of agreement. To realise the accepted proposal, the 
user acts as a resource integrator that utilises available resources including 
their own knowledge, skills and motivations to obtain the desired benefits. As 
a result, handsets and network services are perceived as integral to the 
collective experience. Therefore, perception of the handset performance is 
likely to influence the perception of network services, and vice versa.  
 
 















In sum, the service-dominant logic suggests a holistic approach that accounts 
for key resources and their interactions for value creation. It sets the context 
for spillover effects, i.e., the service system. Spillover effects between 
products and services within a service system are supposed to be pervasive, 
rather than anecdotal. In addition, it emphasises the role of user skills and 
competence in value co-creation, which leads to further investigation of 
customer expertise in the spillover process. As outlined in Figure 2.3, two 
theoretical models of information processing (i.e., the overall impression 
model and the associative network model) are used to explicate spillover 
effects after establishing the context. Then the role of expertise is discussed. 
 
 
Figure 2.3  Structure of the Theoretical Justification 
 
A Holistic View for 




























2.4 HYPOTHESES DEVELOPMENT 
The service system perspective implies spillover effects between 
interdependent products and services. Spillovers are essentially part of an 
individual’s judgment and decision making from a psychological point of view. 
A comprehensive review of the literature in this area reveals that research on 
halo effects, a type of cognitive bias, is particularly helpful to further our 
understanding of spillover effects.  
 
Despite much debate on the conceptual definition of halo effects, studies in 
this area mainly draw on two information processing models: the overall 
impression model and the associative network model (Balzer and Sulsky 
1992). In the context of a service system, the former suggests that perception 
of individual components can be influenced by the overall impression of the 
system, which is in turn shaped by the collective performance of individuals. 
The latter suggests that evaluation of one component can be directly affected 
by perceived performance of other associated components. Detailed 
theoretical expositions of both models are provided next. 
 
2.4.1 The Overall Impression Model 
It is generally agreed that two information processing mechanisms are at work 
when overall impression is a dominant source of spillover effects. The first is 
derived from the theory of cognitive dissonance which argues that people tend 
to maintain cognitive consistency to avoid psychological tensions (Festinger 
1957). When facing contradictory performance, a correction process, usually 
indeliberate, may take place to reduce an otherwise uncomfortable state 
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resulted from challenging previously held beliefs. For example, Nisbett and 
Wilson (1977) conducted an experiment on the rating of the same instructor 
who spoke English with an European accent in two interviews. The instructor 
was warm and friendly in one interview but cold and distant in the other. It 
turned out that his accent, mannerism, and appearance were significantly 
higher rated in the former than in the latter by the students. This biased rating 
is very robust in this case even though the students were provided sufficient 
information for independent assessment. Similarly, such kind of psychological 
distortion caused by overall impression can also occur in a service system. 
When mobile services are perceived as a collective outcome of both mobile 
phones and network services, a user’s judgment of either mobile phones or 
network services is less likely to deviate too far away from the overall 
experience, although he or she may not be fully aware of this process. 
  
In addition to maintaining cognitive consistency, this model can be explained 
by the principle of cognitive economy (Rosch 1999). People do not always 
fully exploit their cognitive resources to form an evaluation. Actually, they 
tend to balance evaluative load and cognitive accuracy of decision making via 
mental shortcuts. A useful strategy is to employ the global impression as a 
heuristic for attribute evaluations instead of meticulous individual assessment 
of each specific attribute. Evidence of cognitive economy has been found in 
brand extensions (Aaker 1990; Balachander and Ghose 2003; Morein 1975). 
In a service system wherein products and services are interdependent, it is 
possible that customers evaluate individual components in a similar manner. 
Therefore, spillover effects between evaluations of handsets and mobile 
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services may occur through the influence of global impressions from everyday 
mobile communication experiences.  
 




                  Strong Association
                  Weak Association
                  No Significant Association
 
Figure 2.4  An Example of an Associative Network 
 
Another information processing theory supporting spillover effects is 
spreading activation across an associative network (Balzer and Sulsky 1992; 
Judd et al. 1991; Bagozzi 1996). This theory suggests that related concepts are 
organised as connected nodes within associative networks in human memory 
(Collins and Loftus 1975; Henderson et al. 1998). A schematic representation 
of a simplified associative network is shown in Figure 2.4. The four nodes 
represent the products and services respectively, and the lines represent their 
associations in an individual’s psyche. The arrows of the lines indicate the 
direction of each link, and their thicknesses indicate the association strengths. 
This characteristic of directional strength provides one explanation for the 
asymmetric spillover effects (Balachander and Ghose 2003; Lei et al. 2008). 
The most important feature of an associative network is that evaluating one 
component within a service system can spontaneously prime or activate other 
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connected components, and subsequently influence their evaluations given 
that the strength of these associations reaches a certain threshold. 
 
The associative network theory is widely used to explain spillover effects 
within a brand portfolio (e.g., Balachander and Ghose 2003; Smith and Park 
1992; Sullivan 1990). Companies can benefit from such spillovers by 
leveraging the equity of established brands and accelerate market penetration 
of new products or services. In the context of mobile service systems, both 
handsets and network services can be conceptualised as linked nodes in a 
mental representation. Different from conventional categorisation schemes 
based on attribute mapping, such as comparison of colour, smell, weight, etc., 
the associations between handsets and network services are primarily built 
upon the common benefits that they jointly deliver, which is called relational 
match in psychological categorisation (Broniarczyk and Alba 1994). For 
example, online shopping and delivery are closely associated in an 
individual’s mind because they are indispensible parts of a hassle-free 
shopping experience, even though they do not share the same set of attributes. 
In a similar vein, simultaneous functioning of both handsets and network 
services for the benefits of communications also establishes the basis for their 
mental associations. Furthermore, repeated exposure to such experiences in 
which both are present tends to further strengthen their associations, which can 
increase the possibility of spillover effects.  
 
Use a sudden interruption of a phone call as an illustrative example. The 
immediate reaction of a user under this circumstance can be displeasure with 
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the network service as this might be the source of the problem. However, 
according to the associative network theory, this external stimulus can 
spontaneously activate the information regarding the handset in memory and 
subsequently update the evaluation of the handset as well. The outcome of this 
process is the spillover effect from the network service to the handset. 
Spillover in the opposite direction follows a similar chain of mental activities. 
 
Both the overall impression model and the associative network model suggest 
the existence of spillover effects in the context of a service system. Built upon 
the existing quality, satisfaction, and loyalty framework, the following 
relationships are hypothesised: 
 
H1a: Network service quality affects customer satisfaction with the handset. 
H1b: Handset quality affects customer satisfaction with the network service. 
H2a: Satisfaction with the network service affects loyalty intentions toward 
the handset. 
H2b: Satisfaction with the handset affects loyalty intentions toward the 
network service. 
 
2.4.3 Switching Costs and Loyalty 
In a mature and commoditised market such as the telecommunication industry 
wherein differentiation is difficult, increasing the costs of switching to other 
service providers seems irresistible to many companies. By intentionally 
creating higher exit barriers, customers are “retained” even though they are not 
satisfied with the service (Birke and Swann 2006). For example, postpaid 
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subscribers are required to contract a two-year plan with their network service 
provider in Singapore. Early termination of the plan will incur a penalty. 
Prepaid mobile customers are usually rewarded based on the duration of their 
relationships with the network operator. With increasing loyalty bonuses over 
time, the prepaid subscribers are less willing to give up these perks. Therefore, 
the following effect of switching costs is hypothesised: 
 
H3: Costs of switching network operators positively affect loyalty intentions 
toward the network service.  
 
2.4.4 Customer Expertise in Spillover Effects 
Customer expertise has been frequently demonstrated as a key factor in the use 
of technology-driven services (Agarwal and Prasad 1998; Dabholkar and 
Bagozzi 2002). This is to some extent consistent with the service-dominant 
logic which argues that customer involvement is integral to need fulfilment. 
Customer expertise has been widely discussed in the area of judgment and 
decision making, and the differences between experts and non-experts have 
been well documented (Alba and Hutchinson 1987). Such differences can be 
generally attributed to the influence of customer expertise on the way that 
information is processed, in particular, an individual’s ability and willingness 
to make accurate judgments. This has also been applied in the performance 
appraisal literature which has found that the level of job knowledge is often 
positively related to appraisal accuracy and inversely related to bias 




It is obvious that expertise is directly linked to the ability to conduct an 
evaluation. Low ability can often lead to customer confusion in two ways: 
inadequate discrimination and illusory relationships. The former refers to a 
customer’s failure to discriminate different components in a service system. In 
the extreme scenarios, these components are essentially perceived as a whole 
so that performance of any of them would affect all the others. The latter 
refers to the relationships imposed on independent components within a 
service system even in the presence of adequate discrimination. For example, 
an online shopper may believe that the online merchant is culpable when 
encountering a delivery problem although the two are actually independent; 
excellent dealership service may be partly attributed to the automobile 
manufacturer if the customer assumes the two are related. Both inadequate 
discrimination and illusory relationships are conducive to spillover effects 
because they increase customer confusion. However, neither is expected to be 
very prevalent in the case of mobile communications, especially for the young 
population as surveyed in this study. Therefore, although the effects of 
evaluation ability on the strength of spillover effects cannot be entirely ruled 
out, it is not supposed to be the most important one in this study. 
 
The level of a customer’s willingness to expend cognitive resources and 
maximise evaluation accuracy may be more relevant. As aforementioned, 
experts and non-experts usually exhibit different thinking processes. In this 
study, mobile users are categorised into tech-savvy and non-tech-savvy based 
on their level of expertise on mobile communications. For tech-savvy users, a 
particular product or service is normally regarded as more important than it is 
 34 
 
regarded by non-tech-savvy users (Lutz et al. 1983). Therefore, these users are 
naturally more active in gathering relevant information to stay current on the 
technology that he or she is interested in (Agarwal and Prasad 1998). As a 
result, they have higher accessibility to cognitive evaluative thoughts such as 
technical analysis of handset problems (Sujan 1985), and show higher 
confidence in such evaluations due to their strong knowledge base (Brucks 
1985; Sharma and Patterson 2000; Wang and Shukla 2013). Hence, they are 
able and motivated to make more accurate judgments of the particular 
products or services. Therefore, spillover effects are expected to be less 
significant for this customer group. 
 
The profile of non-tech savvy users is quite the opposite. Their involvement 
with mobile communication products and services tend to be lower, and 
information in these areas will not attract much attention from them. As a 
result, their accessibility to cognitive evaluative thoughts is lower (Edell and 
Mitchell 1978), and so is their confidence in such scenarios. The cognitive 
effort required for this group of users to achieve quality evaluations is much 
higher than the tech-savvy users. Hence, non-tech-savvy users are less willing 
to exercise detailed evaluation of mobile phones and services. Instead, they are 
more likely to rely on simple global judgment (Alba and Hutchinson 1987; 
Bell et al. 2005; Sujan 1985). For example, it is shown that the role of 
cognitive economy is more salient in job appraisal when the rater lacks 
sufficient cognitive resources to make a proper judgment (Kozlowski et al. 
1986; Leuthesser et al. 1995). Give the above profile description, spillover 




Therefore, the following hypotheses on the differences of spillover effects 
between tech-savvy and non-tech-savvy users are proposed. The conceptual 
framework including all the hypotheses is shown in Figure 2.5. 
Comparing non-tech-savvy users with tech-savvy users, 
H4a: Network service quality has a stronger effect on customer satisfaction 
with the handset. 
H4b: Handset quality has a stronger effect on customer satisfaction with the 
network service. 
H5a: Satisfaction with the network service has a stronger effect on loyalty 
intentions toward the handset. 
H5b: Satisfaction with the handset has a stronger effect on loyalty intentions 
toward the network service. 
 
 
























Mobile phones offer people unprecedented connections with the world, thus 
transforming every aspect of the society. Hence, the choice of mobile 
communications as the research context has significant practical relevance. 
Moreover, mobile services are continuous. This characteristic differentiates 
them from discrete services such as automobile servicing. Thus, the spillover 
effects are less likely to fade out over time (Mittal et al. 1999). This section 
first describes the questionnaire survey process, and then illustrates the 
development of the survey instrument. 
 
2.5.1 Research Design 
A paper-based questionnaire survey was administered in a Singapore-based 
university. It was first pre-tested among 26 individuals including regular 
mobile users and researchers familiar with the subject domain. Their feedback 
was solicited for further refinement of the questionnaire. The finalised 
questionnaire comprises three sections: handset, network service, and 
respondent profile (see Appendix D). Survey participants were asked to first 
answer questions on their handsets, and after that they were taken to another 
sheet with questions on network services.  
 
Overall 516 questionnaires were distributed to students who volunteered to 
participate in the survey. The students were first briefed about the study and 
then asked to answer all the questions based on the past experiences with their 
handsets and network services. Completed questionnaires were handed in 
person to the researcher and the participants were given a small gift as a token 
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of appreciation. After removing incomplete responses, 457 were valid for 
further analysis. About 60 percent of the respondents were male and nearly 80 
percent were postpaid subscribers. Around 40 percent of the respondents were 
using smartphones. The majority (nearly 90 percent) have stayed with their 
current network service providers for more than one year. About 70 percent 
have been using their current mobile phones for more than 6 months. Over 95 
percent have used two mobile phones or more.  
 
2.5.2 Measures 
Most measures were adapted from previous studies (see Appendix B). 
Multiple items were employed to measure each construct in order to 
adequately capture the construct domain. To reduce common method variance, 
different response formats were used, including the Likert scale and semantic 
differential scales, and some items were reverse-coded. Both handset quality 
and network service quality were measured by three items based on users’ 
overall perception. They were modified from the scale developed by 
Dabholkar et al. (2000). One of the three items was reverse-coded. Customer 
satisfaction was measured by a six-item semantic differential scale. This scale 
consistently outperformed its alternatives according to the comparisons by 
Wirtz and Lee (2003). Loyalty was captured by five items about repurchase 
and recommendation intentions (Zeithaml et al. 1996). Customer expertise 
was measured by each respondent’s ratings of their comparative knowledge of 
mobile technology in relation to others, their ability to choose mobile phones 
and network services, and problems identification skills during usage (Brucks 
1985; Flynn and Goldsmith 1999). Switching costs were captured by four 
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items measuring the perceived costs of time, money, and effort associated with 
changing network operators (Jones et al. 2000).  
 
2.6 RESULTS 
This section describes the data analysis procedures and presents the results. 
We started the analysis from the measurement model, including tests of the 
common method variance (CMV), construct validity and reliability, and 
confirmatory factor analysis (CFA). Then the structural model was analysed to 
test the hypotheses. 
 
2.6.1 Measurement Model Analysis 
Common Method Variance. For cross-sectional surveys in which dependent 
and independent variables are all measured at the same time and in the same 
context, it is possible that statistical results are influenced by common method 
variance (Podsakoff et al. 2003). Therefore, CMV was examined prior to other 
measurement model analyses. Two approaches were used. The first was 
Harman’s single-factor test (i.e., the method-only model) which loaded all 
indicators on a single method factor. The model fit resulted from this test (χ2 = 
11100.242, df = 601, p < 0.001, χ2/df = 18.470) was much worse than the trait 
model (χ2 = 1218.158, df = 566, p < 0.001, χ2/df = 2.152), which loaded the 
same set of indicators to their hypothesized constructs. This test showed that 
variance of the indicators could not be accounted for by a single method factor. 





To further verify this, a second model integrating both trait and method factors 
were tested. In this model, each indicator was explained by its corresponding 
latent construct (i.e., trait) as well as the method factor shared by all of the 
indicators. However, such model specification frequently results in 
identification problems using the covariance-based structural equation 
modelling (SEM) method such as AMOS. Therefore, the partial least squares 
(PLS) approach was employed to analyse this trait-method model following 
Liang et al.'s  (2007) procedures. As shown in Table 2.1, all trait factor 
loadings are significant and much higher than method factor loadings. In 
contrast, most method factor loadings are insignificant. In addition, the 
variance of each indicator explained by the corresponding trait factor (i.e., 
squared trait factor loading) is substantially greater than the method factor (i.e., 
squared method factor loading). The results from both the Harman’s single-
factor test and the trait-method model show that common method variance 
should not be a serious concern in this study. Therefore, the method factor will 
be excluded from subsequent data analysis.  
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 0.737 -0.003 0.000 
HSAT2 0.889
***
 0.790 0.008 0.000 
HSAT3 0.945
***
 0.893 -0.027 0.001 
HSAT4 0.868
***
 0.753 0.024 0.001 
HSAT5 0.887
***
 0.787 0.009 0.000 
HSAT6 0.920
***















































 0.819 0.022 0.001 
NSAT2 0.982
***
 0.965 -0.051 0.003 
NSAT3 0.934
***
 0.872 -0.003 0.000 
NSAT4 0.946
***
 0.895 0.003 0.000 
NSAT5 0.922
***
 0.850 0.000 0.000 
NSAT6 0.923
***

















 0.848 0.012 0.000 
NLOY4 0.944
***
 0.892 -0.026 0.001 
NLOY5 0.926
***





 0.763 0.006 0.000 
CEXP2 0.927
***
 0.858 -0.036 0.001 
CEXP3 0.922
***











 0.716 -0.004 0.000 
NSWI2 0.897
***
 0.805 0.010 0.000 
NSWI3 0.881
***
 0.777 -0.014 0.000 
NSWI4 0.912
***
 0.831 0.007 0.000 
Average  0.902 0.816 -0.001 0.004 
*p < 0.05; **p < 0.01; ***p < 0.001 
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Confirmatory Factor Analysis, Validity, and Reliability. Satisfactory 
model fit was achieved from CFA (χ2 = 1030.922, df = 562, p < 0.001, normed 
fit index [NFI] = 0.939, Tucker-Lewis coefficient [TLI] = 0.968, comparative 
fit index [CFI] = 0.971, root mean square error of approximation [RMSEA] = 
0.043). Ideally, the chi-square value should be insignificant; however, this 
criterion can be hardly met in practice because it can be seriously affected by 
sample size (Byrne 2009). All factor loadings were high (from 0.685 to 0.943) 
and significant at the 0.001 level (see Table 2.2), indicating good convergent 
validity. Satisfactory convergent validity of each construct can also be 
reflected by their corresponding average variance extracted (AVE), which 
were all above the 0.50 cut-off point except for network switching costs (AVE 
= 0.496; Bagozzi et al. 1991). Construct reliability was assessed by 
Cronbach’s Alpha (CA) and composite reliability (CR). They were all above 
the commonly accepted thresholds. The CA values ranged from 0.864 to 0.971, 
and the CR indices were all above 0.790. Thus, all of the constructs 
demonstrated strong internal consistency.  
 
To further validate the measurement model, discriminant validity was 
examined to test the extent of conceptual distinctions between constructs. This 
was conducted by comparing the square root of each construct’s AVE with its 
correlation with any of the other constructs. A construct exhibits acceptable 
discriminant validity when it is not highly correlated with other constructs 
under study. This criterion was met by all of the constructs in our study, 
indicating that these constructs are theoretically different. The discriminant 
validity testing results are shown in Table 2.3.  
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Table 2.3  Construct Correlations and Discriminant Validity 
 NO ME SD HQUA HSAT HLOY NQUA NSAT NLOY CEXP NSWI 
HQUA 3 15.13 3.40 0.769        
HSAT 6 30.82 6.65 0.660 0.821       
HLOY 5 22.08 6.63 0.435 0.470 0.790      
NQUA 3 14.70 3.05 0.378 0.356 0.160 0.793     
NSAT 6 29.86 6.34 0.274 0.379 0.125 0.720 0.901    
NLOY 5 22.63 5.54 0.176 0.197 0.108 0.546 0.637 0.844   
CEXP 4 15.69 4.97 0.219 0.184 0.212 0.219 0.150 0.224 0.730  
NSWI 4 18.22 5.29 0.008 -0.064 0.080 0.030 0.103 0.163 0.024 0.705 
1. NO = Number of Measurement Items; ME = Mean; SD = Standard Deviation; HQUA = Handset Quality, HSAT = Satisfaction with Handset, 
HLOY = Loyalty towards Handset, NQUA = Network Service Quality, NSAT = Satisfaction with Network Service, NLOY = Loyalty toward 
Network Service, CEXP = Customer Expertise, NSWI = Network Switching Costs. 
2. The diagonal elements are the square roots of AVE; the correlations larger than .150 are significant at p < .001 level (2-tailed); the correlations 




2.6.2 Structural Model Analysis 
Structural model analysis by AMOS 18 was used for hypothesis testing. The 
model fit was satisfactory (χ2 = 404.095, df = 176, p < 0.001, NFI = 0.959, TLI 
= 0.972, CFI = 0.976, RMSEA = 0.053) using all valid responses (N = 457). 
Table 2.4 summarises all the results for H1-3. All established relationships in 
the literature are confirmed. The spillover from network service quality to 
satisfaction with the handset is highly significant, supporting H1a. The 
spillover from handset quality to satisfaction with network services is 
insignificant. Hence, H1b is not supported. Marginally significant estimates 
have been found for H2a and H2b. Switching costs are positively related to 
loyalty intentions toward the network operator. Thus, H3 is also supported. 
 




Established Effects in the Literature  
Network Quality  Satisfaction with Network 0.815*** 
Handset Quality  Satisfaction with Handset 0.707*** 
Satisfaction with Network  Loyalty toward Network 0.671*** 
Satisfaction with Handset  Loyalty toward Handset 0.529*** 
Hypothesised Effects  
H1a: Network Quality  Satisfaction with Handset 0.104** 
H1b: Handset Quality  Satisfaction with Network -0.028 
H2a: Satisfaction with Network  Loyalty toward Handset -0.070¶ 
H2b: Satisfaction with Handset  Loyalty toward Network  -0.053¶ 
H3: Switching costs of Network  Loyalty toward Network 0.099** 
¶ 




To examine the role of customer expertise on spillovers, ratings of the four 
items measuring customer expertise were first averaged for each respondent as 
an overall measure of his or her expertise. Based on this overall measure, all 
respondents (N = 457) were then assigned to three groups using median split. 
Those scored higher than four in customer expertise were labelled as tech-
savvy users (N = 201), and those scored lower than four were labelled as non-
tech-savvy users (N = 202). The remainder (N = 54) with average scores of 
exactly four were excluded from analysis. The correlations between constructs 
for tech-savvy and non-tech-savvy respondents are shown in Table 2.5 and 2.6 
respectively. 
 
Table 2.5  Construct Correlations of Tech-Savvy Respondents 
 HQUA HSAT HLOY NQUA NSAT NLOY CEXP NSWI 
HQUA -        
HSAT 0.621 -       
HLOY 0.395 0.528 -      
NQUA 0.319 0.347 0.157 -     
NSAT 0.220 0.258 0.132 0.741 -    
NLOY 0.127 0.223 0.190 0.570 0.749 -   
CEXP 0.241 0.203 0.088 0.212 0.196 0.174 -  
NSWI -0.020 -0.093 0.104 0.079 0.118 0.175 0.044 - 
1. The correlations larger than .220 are significant at p < .001 level (2-tailed); 
the correlations larger than .180 are significant at p < .01 level (2-tailed); the 
correlations larger than .150 are significant at p < .05 level (2-tailed);  
2. HQUA = Handset Quality, HSAT = Satisfaction with Handset, HLOY = 
Loyalty towards Handset, NQUA = Network Service Quality, NSAT = 
Satisfaction with Network Service, NLOY = Loyalty toward Network Service, 






Table 2.6  Construct Correlations of Non-Tech-Savvy Respondents 
 HQUA HSAT HLOY NQUA NSAT NLOY CEXP NSWI 
HQUA -        
HSAT 0.661 -       
HLOY 0.390 0.364 -      
NQUA 0.365 0.320 0.086 -     
NSAT 0.280 0.483 0.065 0.692 -    
NLOY 0.127 0.120 -0.076 0.486 0.531 -   
CEXP 0.043 -0.073 0.104 0.162 0.092 0.162 -  
NSWI 0.053 -0.045 0.051 -0.037 0.089 0.147 0.086 - 
1. The correlations larger than .270 are significant at p < .001 level (2-tailed); 
the correlations larger than .145 are significant at p < .05 level (2-tailed);  
2. HQUA = Handset Quality, HSAT = Satisfaction with Handset, HLOY = 
Loyalty towards Handset, NQUA = Network Service Quality, NSAT = 
Satisfaction with Network Service, NLOY = Loyalty toward Network Service, 
CEXP = Customer Expertise, NSWI = Network Switching Costs. 
 
As expected, the two groups were different in terms of gender and types of 
handsets used (i.e., smartphone vs. feature phone). In the tech-savvy group, 
male respondents accounted for three quarters, whereas only half in the non-
tech-savvy group were male (χ2 = 27.297, p < 0.001). The number of 
smartphone users in the tech-savvy group was twice that of the non-tech-savvy 
group (χ2 = 40.184, p < 0.001). To control for the possible confounding effects 
caused by gender and handset type, the spillover effects were compared 
between respective groups (i.e., male versus female users, smartphone versus 
feature phone users). No significant differences were found. 
  
Estimates of the spillover effects based on the structural equation models were 
computed for each group. The estimates were then compared to identify the 
group differences using AMOS 18. The path coefficients and critical ratios of 
difference are shown in Table 2.7. The conceptual model fits the tech-savvy 
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group slightly better than the non-tech-savvy group. For tech-savvy users, a 
significant spillover effect was identified from network service quality to 
satisfaction with the handset (β = 0.130, t = 2.14), but not vice versa. No 
spillover effects were found between satisfaction and loyalty. However, for 
non-tech-savvy users, spillover effects were evident from satisfaction to 
loyalty (satisfaction with handset  loyalty toward network β = -0.182, t = 
2.77; satisfaction with network  loyalty toward handset β = -0.165, t = 2.36). 
The magnitudes of the two path coefficients were not statistically different (t = 
0.484). Significant spillover was also found from network service quality to 
handset satisfaction for the non-tech-savvy users. 
 















H4a: Network Quality  
Satisfaction with Handset 
0.130* 0.095* 0.399 
H4b: Handset Quality  
Satisfaction with Network 
-0.072 0.057 1.671* 
H5a: Satisfaction with 
Network  Loyalty 
toward Handset 
-0.012 -0.165** 1.751* 
H5b: Satisfaction with 
Handset  Loyalty 
toward Network  
0.028 -0.182** 2.481** 
a. χ2 = 324.309, df = 176, χ2/df = 1.843, p < 0.001, NFI = 0.929, TLI = 0.960, 
CFI = 0.966, RMSEA = 0.065 
b. χ2 = 351.190, df = 176, χ2/df = 1.995, p < 0.001, NFI = 0.917, TLI = 0.948, 
CFI = 0.957, RMSEA = 0.070 
* p < 0.05; ** p < 0.01  
 
According to the critical ratios in Table 2.7, the spillover effects from network 
quality to handset satisfaction are not statistically different, although both are 
significant. On the contrary, the spillover effects from handset quality to 
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network satisfaction are statistically different between the two groups, but 
neither is significant. Therefore, neither H4a nor H4b is supported. The 
spillover effects between satisfaction and loyalty are different between the two 
groups: significant spillovers are found for the non-tech-savvy group but not 
for the tech-savvy group, supporting H5a and H5b. A summary of all the 
hypotheses testing results are presented in Table 2.8. 
 
Table 2.8  Summary of the Hypothesis Testing Results 
Hypothesis Result 
H1a: Network Quality  Satisfaction with Handset Supported 
H1b: Handset Quality  Satisfaction with Network Not Supported 








H3: Switching costs of Network  Loyalty toward 
Network 
Supported 
H4a: Network Quality  Satisfaction with Handset  
(tech-savvy vs. Non-tech-savvy) 
Not Supported 
H4b: Handset Quality  Satisfaction with Network  
(tech-savvy vs. Non-tech-savvy) 
Not Supported 
H5a: Satisfaction with Network  Loyalty toward 
Handset (tech-savvy vs. Non-tech-savvy) 
Supported 
H5b: Satisfaction with Handset  Loyalty toward 
Network (tech-savvy vs. Non-tech-savvy) 
Supported 
 
2.7 DISCUSSION OF RESULTS 
On the aggregate level (i.e., tech-savvy and non-tech-savvy respondents 
combined), significant spillover effect is found from network service quality 
to satisfaction with the handset. This suggests that improvement of network 
service quality will not only result in higher satisfaction with the network 
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service itself, but also higher satisfaction with the user’s handset. However, no 
spillover is found from handset quality to network satisfaction. This result is to 
some extent consistent with the finding of cognitive bias in consumer 
evaluations  (Leuthesser et al. 1995). The insignificant spillover effect may be 
related to the intangible nature of the network service. Such physical 
intangibility can arguably make the network service mentally intangible 
(Rushton and Carson 1989). Relative lower level of concreteness of network 
services and higher level of salience of handsets may be the source of the 
asymmetric spillovers. A recent study suggests that judgment of an offering 
can be influenced by its degree of tangibility. A person tends to make more 
attribute-level examination of the offering in the case of high tangibility, 
which decreases the likelihood of spillover effects (Hellén and Gummerus 
2013).  
 
Marginal spillovers are found from satisfaction to loyalty in a negative fashion. 
This indicates that improved satisfaction with one component in the service 
system is unlikely to benefit the other, whereas deteriorated satisfaction will 
enhance loyalty toward the other. Such results appear to be somewhat puzzling 
at first. However, the possibility of negative spillovers has been acknowledged 
in the literature (Mittal et al. 1999). One plausible explanation might be the 
dominance of contrast over assimilation in this process (Herr et al. 1983). 
According to Martin et al. (1990), contrast effect is more likely when higher 
level of cognitive effort is involved. As the evaluation of whether to 
repurchase or not is not a trivial decision for many mobile users, contrast may 
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prevail in spillovers to loyalty. This tentative interpretation might be an 
interesting direction for future research. 
 
Further analysis reveals different spillover patterns between customers with 
varied levels of expertise on mobile communications. It appears that loyalty of 
non-tech-savvy users is more susceptible to spillovers than tech-savvy users. 
This can explain the low magnitude and significance of spillover effects when 
both groups are combined. Separate structural equation model estimates 
suggest that for non-tech-savvy users, their loyalty intentions toward both 
handsets and network services are negatively affected by the level of 
satisfaction with the other party (i.e., spillover effects) in addition to the 
effects from quality and satisfaction of their own (i.e., direct effects); for tech-
savvy users, their loyalty intentions are almost exclusively determined by the 
direct effects. As detailed in the hypothesis development (Subsection 2.4.4), 
these findings are results of different evaluative mechanism employed by tech-
savvy and non-tech-savvy customers. 
 
Loyalty intentions toward the network service is also affected by switching 
costs (β = 0.099, t = 2.59), but the effect is much weaker than that from 
customer satisfaction (β = 0.671, t = 16.00). The statistical test shows that the 
difference between these two effects is highly significant (t = 11.14, p < 
0.001). This result suggests that over-reliance on exit barriers created by 
switching costs is a risky move as customers care much more about the level 
of satisfaction with the services. In fact, high exit barriers themselves may 
become a source of negative service experiences. Another reason for the weak 
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effect of switching costs on loyalty is perhaps the implementation of number 
portability in Singapore because the change of mobile numbers used to be a 
main source of high switching costs in the telecommunications industry 
(Gerpott et al. 2001). Mobile phone users can now enjoy more flexibility in 
their choice of mobile operators while avoiding the hassle of updating their 
contacts about their new numbers. Therefore, network operators that invest 
more in improving customer experience tend to be better positioned in the 




2.8.1 Theoretical Implications  
Quality has been repeatedly demonstrated to positively impact on satisfaction, 
which eventually enhances loyalty. Despite their inextricable link, some gaps 
have been identified between satisfaction and loyalty (Mittal and Kamakura 
2001). A few attempts have been made to narrow these gaps (Seiders et al. 
2005). Nonetheless, the interactions between products and services that 
collectively deliver the intended outcomes (e.g., handsets and mobile services) 
have not been adequately considered when analysing customer satisfaction 
and loyalty. Recognising this, the first study contributes to the literature by 
extending our understanding of the relationships between quality, satisfaction, 
and loyalty to a multi-context setting. This expanded view is timely as 
customers increasingly value the holistic experience over the product or 




The finding that loyalty can be influenced by spillovers to some extent echoes 
the emerging perspective that advocates the service system as the basic 
abstraction of service science (Maglio et al. 2009). In line with this, related 
products and services can be viewed as part of a service system that 
holistically satisfies customer needs. Such a system perspective is needed to 
examine the quality-satisfaction relationship. The widely used SERVQUAL 
scale may be expanded to accommodate the performance of a product or 
service co-existing in a service system. Additionally, a service system puts 
customers at the centre of the value creation process, which is understood as 
resource integration according to the service-dominant logic (Lusch et al. 
2010). Effective resource integration is dependent on a customer’s knowledge 
and skills to act on the available resources, which justifies the relevance of 
customer expertise in consumption experiences. This also implies a learning 
process when using products such as mobile phones and computers (Darron et 
al. 2011). Hence, companies need to develop programmes that support 
customer learning so that resource integration effectiveness can be enhanced 
(Hibbert et al. 2012). Moreover, learning brings dynamism to customer 
expertise and, consequently, its moderating effects on spillover effects for 
individual customers. A longitudinal study could be undertaken to examine 
such dynamism in the future. 
 
As shown in this particular study, the degree of spillover effects relies on the 
level of customer expertise. Although it is known to be a critical factor in 
judgment, such as brand defection (Capraro et al. 2003) and willingness to pay 
(Cordell 1997), the influence of customer expertise on spillover effects has 
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never been examined. The differentiated spillover patterns between tech-savvy 
and non-tech-savvy mobile users reflect Alba and Hutchinson's (1987) 
findings that customers with different levels of expertise tend to employ 
different evaluative mechanisms. Our results regarding customer expertise 
could be extended to spillovers within brand alliances or extensions, but with 
two potential differences. In our study, both handsets and network services are 
in the information technology domain, and the digital divide between user 
groups is a relatively stable and well-established phenomenon (Agarwal et al. 
2009; Kim and Oh 2011). Nonetheless, for many brand alliances, the products 
or services may not share the common knowledge base that handsets and 
network services do. For example, in Bourdeau et al.'s (2007) study of the 
alliance between an airline and rail service company, a frequent flyer may be 
quite knowledgeable about airline services but unfamiliar with local rail 
services. Such a significant knowledge imbalance may bias the spillovers in 
terms of their directionality and strength. For brand extensions, spillover is 
partly due to the perceived diagnosticity of the existing brand to the extensions 
because they usually fall into a similar category (e.g., milk and ice cream), and 
thereby share a common knowledge base. However, as more knowledge of the 
extension is accumulated through direct experiences over time, the link 
between the existing brand and its extension may weaken, especially when 
inconsistencies are encountered. Thus, the spillover effects may fade away in 
the long term. Such a customer knowledge-based perspective is valuable for 




2.8.2 Managerial Implications 
Several managerial implications arise from this particular study. First of all, 
firms will be better off by factoring in spillover effects in their customer 
retention programmes in the face of an increasingly connected economy. For 
example, continuous satisfaction improvement not only directly enhances 
loyalty, but also shields a company from potential negative influence of other 
parties within a service system. Therefore, successful strategies in the past 
may not perform as well when the boundaries between firms are dissolving. 
The common practices for firms to monitor satisfaction typically reveal 
customer feedback for their own products or services only. Additional 
information about their (sometimes hidden) partners’ performance will depict 
a more complete picture of their position in a customer’s mind. Fortunately, 
this type of information is more readily available today since more countries 
are publishing national customer satisfaction barometers across all major 
business sectors, such as the American Customer Satisfaction Index (ACSI) 
and the Customer Satisfaction Index of Singapore (CSISG). In addition to 
benchmarking, these scores may serve as references for companies to evaluate 
potential spillovers from others. 
 
Considering spillover effects is also particularly relevant to multi-channel 
management because “customer experience is formed across all moments of 
contact with the firm through several channels” (Sousa and Voss 2006, p. 356). 
The list of possible channels seems ever-expanding with the mobile platform 
as the most recent and promising one. Thus far, the findings regarding the 
between-channel effects are mixed, and some scholars argue for cross-channel 
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synergies (i.e., complementary effects) (Strebel et al. 2004; Verhoef et al. 
2007) while others support dissynergies (i.e., competing effects) (Falk et al. 
2007; Montoya-Weiss et al. 2003). Despite the contradictory results, the 
consensus from the studies of multichannel services is that greater channel 
integration is required. This resonates with our findings from spillover effects 
that take into account the interactions between interdependent parties. 
Recognising this, Sousa and Voss (2006) proposed the concept of integration 
quality that refers to “the ability to provide customers with a seamless service 
experience across multiple channels” (p. 365). Furthermore, a better 
understanding of the interconnected nature of channels can guide companies 
for more optimised resource allocation. For channels beyond a firm’s control, 
management needs to develop strategies to facilitate cooperation with partners.  
 
A special note to the mobile industry is that network operators seem to be in 
the danger of being marginalised from customers’ minds. This would be 
detrimental to network operators for long-term relationship building with their 
customers and developing a sustainable business. Network operators could 
educate their customers, either through advertising or other marketing 
activities, to increase awareness of their value in the mobile communication 
experience. Rolling out innovative services, in particular, harnessing the 
power of mobile applications or providing web content tailored to mobile 
phones, could be promising in avoiding becoming a “dumb pipe”. Currently, 
the mobile experience is largely defined by handsets and their applications, 
and this trend is likely to continue with the popularity of smartphones. 
Network operators urgently need to enhance their user image. 
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CHAPTER 3     CONTINUED USE OF MOBILE 
APPS: A DUAL-MECHANISM MODEL  
 
3.1 INTRODUCTION 
With the ever-growing smartness of mobile devices, mobile services have 
never been as essential as they are today. After five years of rapid 
development following the debut of the iPhone in 2007, Apple’s trademark 
“There’s an app for that” seems truer than ever before. Millions of mobile 
apps have greatly expanded the capability of our mobile phones, ranging from 
very basic voice and text communications to social networking, multimedia, 
mobile shopping, and location-based services, just to name a few. In fact, even 
traditional voice and text communications are gradually transformed into a 
more interactive and feature-rich fashion that supports group chatting, video 
calls, and the sharing of photos, music, and more. This mobile revolution is 
reflected by the enormous number of app downloads which reached nearly 30 
billion across the major platforms by the end of 2011 (Ogg 2011).  
 
However, the app market seems a bit too crowded and will become even more 
so as do-it-yourself tools are available for amateurs to build their own apps 
(The Economist 2012). Moreover, users have become less patient as too many 
apps and other media are competing for their attention. According to Flurry 
(2011), only about one third of users continue to use an app one month after its 
first trial, and this number shrinks to just four percent after one year. These 
findings indicate a huge gap between initial adoption and long-term usage. If 
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the retention of app users drops off so fast, the sheer volume of downloads is 
perhaps no longer relevant. Therefore, a pertinent question to ask is what 
factors affect a user’s intention to continue using a mobile app.  
 
To my knowledge, no such studies have been conducted for mobile apps. The 
issue of continuance intentions has been examined for information 
technologies (IT) in general, and most of these studies were conducted in 
organisational contexts (e.g., Bhattacherjee and Premkumar 2004; Kim 2009; 
Venkatesh and Goyal 2010). However, the existing continuance models are 
largely cognition-oriented, and have either been inherited from the technology 
acceptance models in information systems research (e.g., Karahanna et al. 
1999) or adapted from the expectancy disconfirmation framework in service 
research (e.g., Bhattacherjee 2001). Although these models are more or less 
effective at explaining continuance behaviours, they neglect the emotional 
aspects that could be significant during IT use. Psychological studies suggest 
that emotions can effectively guide our decisions and behaviours (Lazarus 
1991b; Loewenstein et al. 2001), and this may be of particular importance to 
today’s personal information technologies where hedonic aspects are highly 
valued (van der Heijden 2004; Lin and Bhattacherjee 2010; Vodanovich et al. 
2010).  
 
Against this backdrop, the objective of this study is to understand the factors 
that influence retention of mobile app users. More specifically, we attempt to 
address three research questions. First, how do emotions, in addition to 
cognitions, affect continuance intentions for mobile apps? Second, what are 
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the general benefits a user can obtain from using mobile apps? Third, how do 
these benefits affect a user’s cognitive and emotional responses to mobile app 
experiences? 
 
The remaining sections are structured as follows. A synthesis of the extant IS 
studies on continued IT usage is first presented. Next a detailed exposition of 
the theoretical background of this study is provided, based on which ten 
hypotheses have been developed. After this, the research methods, which 
include research design, sample description, and measurement, are illustrated. 
Then the data analysis procedures employing various statistical techniques and 
their results are described. This chapter concludes with an in-depth discussion 
of the theoretical and managerial implications. 
  
3.2 LITERATURE REVIEW ON IT CONTINUANCE 
There has been a plethora of studies on information technology adoption since 
the seminal technology acceptance model was published in 1989 (Davis 1989; 
Davis et al. 1989). This has greatly advanced our knowledge of the initial 
stage of IT usage. However, to achieve IT success, it is also crucial, if not 
even more important, to understand the usage experience beyond adoption. In 
recent years, increasing attention has been paid to this more dynamic and 
complex process which is commonly referred to as continued use of 
information technology or IT continuance (e.g., Bhattacherjee 2001; Kim and 




Many studies have demonstrated the importance of continued use for the 
“long-term viability and eventual success” (Bhattacherjee 2001, pp. 351-352) 
of an information technology. In organisational contexts, continued use, 
sometimes referred to as “implementation” or “routinisation” (Cooper and 
Zmud 1990; Zmud 1982), is key to exploiting the full potential of an IT 
system and ultimately drives productivity and innovation (Karahanna et al. 
1999; Venkatesh et al. 2000). For individual users, continuance closely 
resembles a consumer’s repatronage of a product or service, and both are 
fundamental to a firm’s survival (Bhattacherjee 2001; Reichheld and Schefter 
2000). Higher customer retention implies reduced customer acquisition costs, 
increased purchases, charging price premiums, and more referrals, which 
eventually leads to long-term profitability (Reichheld and Sasser Jr. 1990). 
Therefore, it is essential to better understand factors contributing to continued 
use so that more informed decisions can be made and more effective measures 
can be implemented.  
 
It is generally agreed that adoption and continued use are two distinct 
processes because user behaviours may evolve as individuals accumulate more 
experiences with an information technology (Taylor and Todd 1995). 
Consequently, the factors driving IT continuance can be distinguished from 
those driving adoption (Karahanna et al. 1999). A synthesis of the IS literature 
reveals four main theoretical frameworks underlying continued IT use: 
continuance as an extension of adoption, expectancy disconfirmation theory, 
temporal updating mechanism, and habit. Each of these frameworks is 






Table 3.1  Determinants of IT Continuance Intention 
Author PUSE PEOU SNOR PBEC CPAT IMAG VISI REDE TRIA PVOL ATTD 
Taylor & Todd (1995) √ × √ √       × 
Parthasarathy & Bhattacherjee 
(1998) 
√ ×   √       
Karahanna et al. (1999) √ × ×   √ × × × √ √ 
Bhattacherjee (2001) √           
Bhattacherjee & Premkumar 
(2004) 
√          √ 
Kim & Malhotra (2005) √ √          
Thong et al. (2006) √ √          
1. √: Significant; ×: Insignificant 
2. PUSE = Perceived Usefulness, PEOU = Perceived Ease of Use, SNOR = Subjective Norm, PBEC = Perceived Behavioural Control, CPAT = 




3.2.1 Continuance as an Extension of Adoption 
Early endeavours into continued IT use assumed that it was an extension of 
technology adoption. Many models were inherited from technology adoption 
studies, most of which were based on the technology acceptance model, the 
theory of planned behaviour, or innovation diffusion theory. Many of the IT 
adoption determinants in these studies were considered equally applicable for 
understanding continuance. The results of their influences on continuance 
intentions are summarised in Table 3.1 and then elaborated on in relation to 
the three frameworks, namely the technology acceptance model, the theory of 
planned behaviour, and innovation diffusion theory. 
 
Technology Acceptance Model (TAM). TAM is an adaption of the theory of 
reasoned action (Fishbein and Ajzen 1975) to the IS field. It proposes 
perceived usefulness and perceived ease of use as two major contributors to 
technology adoption. The former is defined as “the extent to which a person 
believes that using the system will enhance his or her job performance”, and 
the latter refers to “the extent to which a person believes that using the system 
will be free of effort” (Venkatesh and Davis 2000, p. 187). All of the studies 
examined show that perceived usefulness has a sustained effect over the entire 
course of technology usage, whereas the results of perceived ease of use are 
ambiguous. Although it was significant in two studies (Kim and Malhotra 
2005; Thong et al. 2006), the prevailing view is that the impact of perceived 
ease of use subsides as a user gains more knowledge of the technology 




TAM suggests that perceived usefulness and perceived ease of use are 
important beliefs for the formation of attitudes toward adoption (Davis et al. 
1989), which represent a person’s favourable or unfavourable judgment of an 
object or behaviour (Fishbein and Ajzen 1975). Researchers generally agree 
that attitude is an immediate antecedent of continuance intention and its effect 
becomes more salient when a user has more direct experiences with the 
attitude object (Bhattacherjee and Premkumar 2004; Karahanna et al. 1999). 
 
Another construct, the subjective norm, which was omitted in the original 
TAM but later widely discussed in the adoption literature (Thorbjørnsen et al. 
2007; Venkatesh and Davis 2000), was also examined. It refers to a “person’s 
perception that most people who are important to him think he should or 
should not perform the behaviour in question” (Fishbein and Ajzen 1975, p. 
302). The subjective norm has been found to influence continuance intention 
for inexperienced users, but less significant impact has been found for 
experienced users (Taylor and Todd 1995). In another study (Karahanna et al. 
1999), the subjective norm only influenced adoption and not continued use. 
Overall, the effect of subjective norm on sustained usage tends to wane as 
users gain more experience (Bhattacherjee 2001). 
 
Theory of Planned Behaviour (TPB). As an extension of the theory of 
reasoned action, TPB acknowledges the role of perceived behavioural control 
in shaping intentions in addition to attitude and subjective norm (Ajzen 1991). 
This construct refers to a person’s perception of his or her ability to take 
certain actions. Perceived behavioural control can either constraint or facilitate 
 63 
 
the effect of intention on behaviour. Since it depends on a person’s ability, the 
impact of perceived behavioural control on IT use is likely to diminish as the 
user becomes more adept in that technology (Taylor and Todd 1995). 
 
Innovation Diffusion Theory (IDT). IDT has been a powerful theory to 
understand how and why various innovations spread since the 1960s (Rogers 
2003). Five characteristics of innovations have been proposed as the major 
factors that influence an individual’s adoption decisions: relative advantage, 
compatibility, complexity, observability, and trialability. These characteristics 
were later adapted by Moore and Benbasat (1991) to study the initial adoption 
of IT by individuals in organisations, and they added two more: image and 
voluntariness. Relative advantage and complexity are essentially perceived 
usefulness and perceived ease of use, respectively. Observability was further 
conceptualized as visibility and result demonstrability by Karahanna et al. 
(1999). Definitions of these characteristics are provided in Table 3.2. 
 
Empirical findings suggest that only relative advantage, which is akin to 
perceived usefulness and compatibility, influences both adoption and 
continued use (Karahanna et al. 1999; Parthasarathy and Bhattacherjee 1998). 
Perceived voluntariness is also a salient factor affecting continuance, but it is 
more relevant in organisational contexts where IT deployment is usually not 












The extent to which an IT innovation is perceived to be 
better than its predecessor 
Compatibility 
The extent to which an IT innovation is perceived to fit 
with the existing values, past experiences, and needs 
Complexity 
The extent to which the use of an IT innovation is 
perceived to be difficult 
Trialability 
The extent to which an IT innovation can be experimented 
with on a limited basis prior to adoption 
Visibility The extent to which an IT innovation is visible to others 
Result 
demonstrability 
The extent to which the results of an IT innovation are 
observable to others 
Image 
The extent to which using an IT innovation is perceived to 
enhance one’s image or social status 
Voluntariness 
The extent to which the use of an IT innovation is under 
one’s own volitional control 
Source: Moore and Benbasat (1991); Karahanna et al. (1999) 
 
In conclusion, of the many antecedents examined, only perceived usefulness 
(or relative advantage) has been consistently found to affect continued use 
across various settings, while the others are either contingent on the research 
context or completely irrelevant. As suggested by Kim and Malhotra (2005), 
the three models reviewed are the most applicable for initial acceptance. 
However, these models failed to account for other important factors emerging 
during the course of usage. As a result, alternative theories have been 
proposed as an attempt to better understand the continued usage of 




3.2.2 Expectancy Disconfirmation Theory 
Inspired by customer satisfaction research, Bhattacherjee (2001) adapted the 
expectancy disconfirmation theory (Oliver 1980) to study the continued use of 
information technologies. IT continuance was found to be a result of ex-post 
expectation (i.e., post-consumption) and satisfaction, of which the latter is a 
stronger predictor. Ex-post expectation is conceptualised as perceived 
usefulness since it is the most influential factor of continuance, as discussed 
earlier. It was also found that satisfaction is shaped by ex-post expectation and 
disconfirmation between expectation and actual performance. Bhattacherjee 
(2001) distinguished between ex-ante (i.e., pre-consumption) and ex-post 
expectations, and he adopted the latter because it represents the more updated 
expectation of a user. Positive disconfirmation (i.e., higher performance than 
expectation) leads to higher satisfaction, while negative disconfirmation (i.e., 
lower performance than expectation) leads to dissatisfaction. However, this 
conclusion was recently challenged by Venkatesh and Goyal (2010) who 
found that disconfirmation in general is undesirable since both positive and 
negative disconfirmation have equivalent adverse effects on continuance 
intention. This echoes the cognitive dissonance theory (Festinger 1957) which 
suggests that an individual may experience psychological discomfort when 
encountering inconsistency in beliefs, attitudes, or behaviours. 
Overall, this model has greater theoretical appeal than those based on 
traditional adoption frameworks, such as the technology acceptance model or 
theory of planned behaviour, for three reasons. First of all, it accounts for the 
experience accumulated through repeated use after initial adoption and, 
consequently, the potential psychological and behavioural changes that 
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differentiate continuance from acceptance. Second, it proposes satisfaction as 
a more important determinant of IS continuance, which greatly advances our 
understanding of this field compared to a perspective extended from adoption. 
Third, it elucidates why users terminate their IS use (i.e., discontinuance) in 
addition to continuance. Therefore, this model has been widely adopted in the 
field of information systems for such diverse areas as computer-based training 
systems, rapid application development software (Bhattacherjee and 
Premkumar 2004), mobile internet (Thong et al. 2006), and world wide web 
(Limayem et al. 2007). In a similar vein, the expectancy disconfirmation 
framework is also used as part of the theoretical basis for this study. More 
detailed discussions will be provided in Section 3.3. 
 
3.2.3 Temporal Updating Mechanism 
Continued use is differentiated from adoption by its temporal characteristics. 
Some researchers have attempted to model the changes in beliefs and attitudes 
through longitudinal studies (Bhattacherjee and Premkumar 2004; Kim and 
Malhotra 2005; Kim 2009). Bhattacherjee and Premkumar (2004) tested a 
temporal model based on the expectancy disconfirmation theory and found 
that users’ beliefs (e.g., perceived usefulness) and attitudes are adapted from 
their prior reference levels upon accumulated experiences. Beliefs and 
attitudes formed at an earlier stage influence continuance intention indirectly 
through their updates. However, such adaptation is likely to stabilise after 
initial fluctuations as users develop a more accurate and complete 




Drawing on TAM and the theory of belief updating (Hogarth and Einhorn 
1992), Kim and Malhotra (2005) also verified the temporal updating 
mechanism. They found that prior perceptions of usefulness and ease of use 
behave as anchors and are continuously adjusted as knowledge of the IT 
system increases. Furthermore, in a three-wave panel model based on the 
theory of planned behaviour, Kim (2009) found that the influence of initial 
perception (i.e., attitude, perceived behavioural control, subjective norm) is 
sustainable over a relatively long time period. He termed this “distal effects”.  
 
The temporal updating mechanism clearly demonstrates how initial adoption 
may evolve toward continuance or discontinuance of an IT system. It provides 
deep insights into the changes that may affect continuance over the course of 
usage and, to some extent, it also justifies the waning effects of perceived ease 
of use and other factors closely related to usage experience. However, the 
changes we have reviewed thus far are mainly based on beliefs and attitudes. 
Behavioural changes, which may form patterns that substantially affect actual 
continuance behaviours, will be discussed next. 
 
3.2.4 Habit 
The models and theories reviewed above are solely based on the cognitive 
aspects of human behaviours. Another emerging phenomenon that may arise 
after initial use is habit. Researchers in IS have used past behaviour 
(Thompson et al. 1991; Kim 2009), experience (Venkatesh et al. 2012), and 
frequency of use (Kim and Malhotra 2005) as proxies of habit. All of these 
proxies have been found to be significant determinants of continued use. 
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Sometimes these habits are so powerful that they may subdue the effect of 
behavioural intention on continuance (Kim and Malhotra 2005).  
 
In 2007, Limayem et al. conducted a systematic study of habitual use. They 
defined IS habit as “the extent to which people tend to perform behaviours 
(use IS) automatically because of learning” (p. 705). Based on this definition, 
they contended that habit is not the same as behaviour, and thus distinguished 
it from frequency of use or past behaviour. Habit is a special kind of mindset, 
whereas prior behaviour, such as frequency or comprehensiveness of use, is an 
as antecedent that shapes habit. The other two antecedents are satisfaction and 
stability of the context. Habit is best modelled as a moderator between 
continuance intention and actual usage. A strong habit tends to suppress the 
relationship between intention and behaviour. These findings suggest that a 
boundary condition should be put on the cognition-based models because 
some technology use may occur automatically without conscious awareness 
(Ortiz de Guinea and Markus 2009). 
 
3.2.5 Summary 
Based on the literature review, we conclude that two perspectives dominate 
the continued IT use domain. One is cognition-based and, draws largely from 
adoption models such as the technology acceptance model, theory of planned 
behaviour, innovation diffusion theory, and expectancy disconfirmation theory. 
The other perspective views continuance as automatic and involving minimal 
cognitive thinking. Despite their small number relative to the vast body of 
research on technology adoption, these studies have greatly advanced our 
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knowledge of IT continuance. However, these studies hardly tapped the 
emotional aspects of IT use. Psychological studies suggest that emotions can 
effectively guide our decisions and behaviours (Lazarus 1991b; Loewenstein 
et al. 2001), and this may be of particular importance to today’s personal 
information technologies where hedonic aspects are highly valued (van der 
Heijden 2004; Lin and Bhattacherjee 2010; Vodanovich et al. 2010). A recent 
reflection by Ortiz de Guinea and Markus (2009) proposed that at least three 
forces drive continued IT use, including intention, emotions, and automatic 
behaviour. Furthermore, empirical findings in service research on the positive 
relationship between emotions and loyalty intentions (DeWitt et al. 2008) may 
provide an early indication of the important role of emotions in IT continuance. 
Some researchers even claim that emotions are better predictors of loyalty 
than cognition (Yu and Dean 2001). As discussed earlier, loyalty is similar to 
IT continuance. Therefore, emotions in IT should be viewed as a promising 
research direction that will further our understanding of continued IT use. In 
this study, a dual-mechanism model is proposed wherein both cognition and 
emotions operate in parallel to shape continuance intentions. Next, we review 
the two theoretical pillars of our model: the expectancy disconfirmation theory 
and the emotion framework. 
 
3.3 EXPECTANCY DISCONFIRMATION THEORY 
3.3.1 Expectancy Disconfirmation Theory in Service Research 
The expectancy disconfirmation theory (EDT) has prevailed in consumer 
satisfaction research since the 1970s (Oliver 1980; Tse and Wilton 1988; 
Erevelles and Leavitt 1992), and has now been extended to other post-
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consumption domains, such as complaints (Oliver 1987) and behavioural 
intentions (Patterson et al. 1997; Dabholkar et al. 2000). As Figure 3.1 shows, 
the original theoretical model consists of four constructs: expectations, 
perceived performance, disconfirmation, and satisfaction (Oliver 1997). 
Expectations reflect the anticipated performance levels of a product or service 
due to past experiences or external information prior to purchase. Perceived 
performance is a subjective assessment of a product or service accumulated 
over the course of consumption. Disconfirmation is a result of the 
psychological interpretation of the discrepancy between expectations and 
perceived performance. Satisfaction refers to a consumer’s fulfilment response. 
 
 
Figure 3.1  Expectancy Disconfirmation Model 
 
According to EDT, the formation of consumer satisfaction starts with initial 
expectations prior to purchase. After a direct experience with a product or 
service, a performance perception is generated. This is then compared with 
expectations to reach a judgment of disconfirmation which can be any of the 







disconfirmation, or zero disconfirmation (i.e., just confirmed). Positive 
disconfirmation occurs when performance exceeds expectation, which 
generally leads to higher satisfaction. Negative disconfirmation emerges when 
performance falls short of expectations, which is likely to result in 
dissatisfaction. Zero disconfirmation means the product or service performs 
exactly as expected. In this case, the prior satisfaction level may be sustained. 
The direct impact of disconfirmation on satisfaction has been empirically 
verified in diverse settings such as automobiles (Oliver 1993), professional 
business services (Patterson et al. 1997), flu vaccines (Oliver 1980), and plants 
(Churchill  Jr. and Surprenant 1982). 
 
The respective effects of expectations and performance on disconfirmation 
have also been investigated. A negative relationship between expectations and 
disconfirmation is usually hypothesised (Oliver et al. 1994). The rationale is 
that high expectations are less likely to be realised, and thus there is a higher 
chance of negative disconfirmation; in contrast, low expectations are more 
likely to be matched or exceeded, which will result in positive disconfirmation 
(Oliver 1997). However, a few exceptions have been found to exist. For 
example, Oliver (1977; 1980) found zero relationship between expectations 
and disconfirmation, which suggests they may operate independently in 
shaping disconfirmation. In rare occasions, expectations may be positively 
correlated to disconfirmation, which could be a result of analytical methods 
(Anderson and Sullivan 1993) or halo effects representing judgment biases 
caused by overall positive or negative impressions (Oliver 1997). Compared to 
expectations, the effect of perceived performance on disconfirmation is more 
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straightforward: higher performance leads to positive disconfirmation, and 
lower performance leads to negative disconfirmation (Patterson et al. 1997; 
Bolton and Drew 1991). 
 
As shown in Figure 3.1, consumer satisfaction can be directly influenced by 
either expectations or perceived performance in addition to disconfirmation. 
The relationship between expectations and satisfaction seems quite 
complicated (Yi 1990). It has been empirically demonstrated that higher 
expectations usually lead to higher performance ratings (Anderson 1973; 
Olshavsky and Miller 1972). One possible explanation is offered by the 
cognitive dissonance theory which contends that an individual tends to bias his 
or her judgment of the existing beliefs (e.g., expectations) as a discrepancy 
reduction mechanism to minimise or avoid cognitive discomfort (Festinger 
1957). Another explanation comes from the adaptation-level theory (Helson 
1964) which suggests that an individual updates his or her judgment of a 
product or service around the previously held baseline levels. Therefore, the 
evaluation will exhibit a certain degree of stability even when encountering 
disparity between expectations and perceived performance. Increased 
performance ratings are related to positive disconfirmation which, in turn, 
enhances satisfaction. However, as described earlier, higher expectations may 
also cause negative disconfirmation, which is a source of dissatisfaction. 
Therefore, the effects of expectations on satisfaction depend on the interplay 
between these two opposite effects. In their study of miniature record players, 
Tse and Wilton (1988) found that expectations positively influence 
satisfaction. In contrast, other researchers found the relationship to be 
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insignificant in studies of negotiations (Oliver et al. 1994) and flu vaccines 
among residents (Oliver 1980). 
 
Perceived performance was absent in earlier expectancy disconfirmation 
models  because its effect on satisfaction was supposed to be fully absorbed by 
disconfirmation (Oliver 1980). This was echoed by Spreng et al. (1996) in 
their study of satisfaction with camcorders. However, it is more commonly 
suggested that performance has dual effects on satisfaction: it may influence 
satisfaction parallel to disconfirmation (Oliver 1993, 1994) or through the 
mediation of disconfirmation (Anderson and Sullivan 1993; Tse and Wilton 
1988; Patterson et al. 1997; Bolton and Drew 1991).   
 
EDT provides a solid theoretical foundation for consumer satisfaction that is 
shaped by the interplay between expectations, perceived performance, and 
disconfirmation. Overall, disconfirmation has been consistently proven to be 
the dominant predictor of satisfaction across various contexts. The effects of 
performance on satisfaction, sometimes operating through disconfirmation, are 
generally positive. However, the relationship between expectations and 
satisfaction is mixed as the effects may be channelled through performance 
evaluation and disconfirmation, which adds more variation to the process. 
 
3.3.2 IT Continuance Based on the Expectancy Disconfirmation Theory 
Given the inadequacy of adoption-based theories and the high resemblance 
between IS continuance and post-consumption behaviours such as 
repurchasing, Bhattacherjee (2001) adapted the expectancy disconfirmation 
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theory to the IS context. A review of his model can be found in Subsection 
3.2.2. He differentiated between ex-ante (pre-consumption) expectations and 
ex-post (post-consumption) expectations, and employed the latter in his model. 
This is a deviation from the original EDT model wherein expectations are 
measured prior to purchase. He justified this amendment on the grounds that 
all pre-adoption factors are already absorbed by disconfirmation, and thus the 
inclusion of ex-ante expectations is redundant. In addition, ex-post 
expectations are more indicative of preference for products or services as ex-
ante expectations are too fluid to capture. Some inconsistencies exist between 
Bhattacherjee's (2001) model and the one more commonly used in service 
research (Oliver 1997). First of all, the effects of ex-ante expectations on 
satisfaction may not be fully accounted for by disconfirmation. In some 
circumstances, they can also have direct effects on satisfaction (Tse and 
Wilton 1988; Oliver 1980). Such effects may operate through mechanisms 
such as dissonance reduction, rather than disconfirmation. Second, the 
conceptualisation and operationalisation of ex-post expectations as perceived 
usefulness is essentially a proxy of performance, rather than expectations. 
Performance has been empirically verified as a significant predictor of 
satisfaction (Anderson and Sullivan 1993; Patterson et al. 1997; Bolton and 
Drew 1991), and is also commonly hypothesised as an antecedent of 
disconfirmation, not vice versa. Therefore, to avoid confusion, our study 
follows the conceptualisation of the original EDT model in service research. 
We focus on the interplay between perceived performance, disconfirmation, 
and satisfaction, and, more importantly, how these factors contribute to 
continuance intentions. Expectations are not considered because their 
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relationship with satisfaction appears to be contingent on research contexts 
and such a discussion is beyond our scope. 
 
3.4 EMOTIONS 
Emotions are integral to the use of information technologies because they 
represent more primitive motivational responses in living organisms (Lewis et 
al. 1984). They also interact with cognitions as both antecedents and 
consequences. Furthermore, research in psychology suggests that emotions 
can exert sustained effects on judgment, decision making, and behaviours 
(Han et al. 2007; Lerner and Keltner 2000). Therefore, it is essential to study 
the role of emotions in IT use.  
 
Before further examination, the definition of emotion and its distinctions from 
relevant concepts will be discussed because the use of these terminologies has 
been rather arbitrary in the literature. According to Bagozzi et al. (1999), 
affect is an umbrella term for emotions and moods. It may also comprise 
attitudes, but there is much debate about this and a more detailed discussion is 
beyond our scope. Other researchers reserve affect for a narrower definition 
representing a “valenced feeling state” (Cohen and Areni 1991; Oliver 1997). 
This study subscribes to Bagozzi’s view which regards emotion as a specific 
mental process under affect. For emotions and moods, their distinctions are 
less equivocal (Bagozzi et al. 1999). Emotions have a specific referent (e.g., 
excitement from a party with friends) and are thus intentional, whereas moods 
are mostly unintentional and the source of the mood (i.e., referent) is usually 
unclear. They also differ in intensity. Emotions are usually higher in intensity 
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and arousal is a component, but this is not necessarily the case for moods. Yet 
another distinction is that moods are less likely than emotions to trigger direct 
actions or action tendencies. The subsequent discussions will focus on 
emotion characterised by an individual’s mental state regarding a referent and 
the behavioural responses it may result in. 
 
3.4.1 Studies of Emotions in IS 
Although studies of emotions in IS have been predominantly in the field of IT 
adoption, they can be a point of departure for investigating continuance 
intentions. Beaudry and Pinsonneault (2010) have provided an excellent 
review on this. As shown in the summary of recent studies examining 
emotions (Table 3.3), researchers have mostly focused on three types of 
emotion: anxiety, perceived enjoyment, and flow. IT-related anxiety is posited 
as a major inhibitor of use intentions, as evident by its negative correlation. 
Perceived enjoyment is a key measure of positive emotion in IS that is 
intended to capture the hedonic value of IT use in everyday life. Flow, as the 
definition in Table 3.3 indicates, is a psychological state that may exhibit 
many types of positive emotions such as happiness and excitement. Perceived 
enjoyment and flow are more common for personal IT activities, such as 








Table 3.3  Studies of Emotions in Information Systems 
Author Sample# IV* DV† Effect of 
IV on DV 
Anxiety: The feeling of apprehension during IT use (Compeau et al. 1999) 
Venkatesh 
et al. 2003 
645 responses across 























et al. 1999 
394 subscribers of a 
business periodical 
















: 58 users (online 
help desk system) 
S2: 145 users 
(property 
management system) 




ease of use 
Negative 
Flow: A psychological state during IT use which is (1) characterized by a 
seamless sequence of responses facilitated by machine interactivity, (2) 
intrinsically enjoyable, (3) accompanied by a loss of self-consciousness, and 
(4) self-reinforcing (Hoffman & Novak 1996, p. 57). 
Webster et 
al. 1993 
43 employees (email 
in the accounting 
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IV on DV 
Perceived Enjoyment: The extent to which the activity of using an 
information technology is perceived to be enjoyable in its own right, apart 




S1: 200 MBA students 
(word processing 
program) 
S2: 40 MBA students 








280 subjects from an 









S1: 58 users (online 
help desk) 
S2: 145 users (property 
management system) 





ease of use 
Positive 
Nysveen 
et al. 2005 








S3: 495 prepaid mobile 
customers (payment 
services) 
S4: 201 discussion 








# Research contexts in brackets; * Independent Variable; † Dependent 
Variable; ^ S1 = Study 1, S2 = Study 2, S3 = Study 3, S4 = Study 4 
 
Overall, two observations can be made from the literature review. First, the 
investigation of emotions in IT use is scattered. Studies of both technology 
acceptance and continuance are largely based on cognitive models and the role 
of emotions is deemed supplementary. The three main types of emotions 
examined are somewhat IT specific, and thus only give a relatively narrow 
account of emotions in IT use. A more comprehensive exploration that 
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encompasses other types of emotions that may arise during usage and 
subsequently affect continuance decisions is required. This will be further 
elaborated upon in the next section on psychological research on emotions.  
 
A second observation is that the influence of anxiety on IT adoption and use, 
particularly IT for personal use such as mobile phones, may diminish as 
technology increasingly penetrates everyday life. It has been suggested that IT 
anxiety can exist at both general and specific levels (Brown et al. 2004). 
General IT anxiety is usually conceptualised as a predisposition to avoid using 
various kinds of information technologies; it is better understood as a 
personality trait than a pure emotion. This kind of general anxiety may be less 
prominent among today’s adept users who are immersed in a world of 
pervasive information technologies. Moreover, anxiety toward a specific kind 
of IT tends to only impact usage at the initial stage. This is because one major 
source of anxiety is perceptions of low self-efficacy (Agarwal et al. 2000), 
which will improve as more experiences are accumulated through repeated use. 
Therefore, our current understanding of emotions in IT use is still limited. It is 
necessary to further our investigation into this area in a systematic manner 
grounded on a solid theoretical basis in addition to a well-entrenched cognitive 
paradigm. 
 
3.4.2 A Framework of Emotions 
Emotions, as the vast number of descriptors in the English vocabulary may 
indicate, are very complex in nature. Much effort has been devoted in 
psychology to identifying the basic components of emotions. Of the various 
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models that have been developed, the most widely cited is the circumplex 
model (Russell 1980; Watson and Tellegen 1985) which proposes a circular 
configuration of affect (see Figure 3.2). Since affect is an umbrella term for 
emotions and moods, this model should be equally applicable to emotions. It is 
defined by two primary dimensions, as represented by the two solid axes in 
Figure 3.2, namely pleasantness and arousal (Russell 1980), and this structure 
is called the Pleasure-Arousal Theory (PAT). Pleasantness refers to the extent 
of happiness, while arousal refers to the degree of activation in response to 
stimulation. The two ends of each axis are highly negatively correlated 
because they are opposite in their meaning. Some examples of emotion 
descriptors can be found on these axes, such as astonished for high arousal and 
excited for high pleasantness.   
 
This pleasure-arousal structure is just one representation of the emotion space; 
other kinds of rotations are possible. A 45º rotation of the circumplex produces 
two alternative dimensions, namely positive affect (PA) and negative affect 
(NA), as shown by the dashed axes in Figure 3.2 (Watson and Tellegen 1985). 
PA is “the extent to which a person avows a zest for life”, while NA represents 
“the extent to which a person reports feeling upset or unpleasantly aroused”. 
Since these two bipolar dimensions fall between Russell's (1980) pleasure-
arousal axes, each of them can be conceptualised as a composition of 
emotional valence and extent of arousal. For instance, high positive affect is 
characterised by high arousal and pleasantness, such as elation and excitement; 
conversely, low positive affect is characterised by unpleasantness and low 
arousal (Larsen and Diener 1992). Note that the labels of the two dimensions 
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can be misleading as people may think they are negatively correlated when 
they are in fact orthogonal (i.e., independent). Hence, other researchers have 
suggested replacing high positive affect, low negative affect, low positive 
affect, and high negative affect with activated pleasant affect, unactivated 
pleasant affect, unactivated unpleasant affect, and activated unpleasant affect, 
respectively (Larsen and Diener 1992). 
 
Figure 3.2  A Circumplex Model of Affect 
Source: Adapted from Russell (1980); Watson and Tellegen (1985) 
 
Based on this circumplex model, the two types of emotions widely studied in 
IS can now be mapped onto the emotion space (see the bold words in Figure 
3.2). Flow is not typically studied in psychology or service research on 
emotions since it is a more comprehensive description of a psychological state 
of which emotion is only one part. Enjoyment is close to the high positive 

































octant (Larsen and Diener 1992) according to several empirical studies. This 
visual representation further demonstrates that the current research is 
inadequate, as the emotions experienced during the course of IT usage are far 
richer than just anxiety and enjoyment. 
 
Such a circular arrangement indicates the complexity of emotions to the extent 
that a simple structure is not achievable; emotions cannot be simply 
aggregated into discrete groups or fit nicely along two axes. However, many 
empirical studies have found that a two-dimensional conceptualisation can 
sufficiently capture the majority of emotional responses while preserving 
parsimony (Watson et al. 1988; Russell 1980; Mano 1991). Overall, this 
model provides an effective yet simple manner to organise rich emotional 
states. Although these psychological studies did not directly address IT usage, 
their findings have been widely applied to consumption experiences that 
exhibit high resemblance to IT use, such as advertising (Holbrook and Batra 
1987) and consumer satisfaction (Mano and Oliver 1993). Therefore, the study 
of emotions in IT usage can be informed by these scholarly works. 
 
3.4.3 Emotions in Consumption Experiences 
The role of emotions in marketing has been recognised since Holbrook & 
Hirschman (1982) advocated a balanced view between cognitive and 
experiential aspects. As IT usage largely resembles product or service 
consumption, the latter is an ideal proxy to understand emotions in the usage 
of information technologies. In fact, Holbrook et al. (1984) specifically 
studied consumption experiences in the context of video games and found 
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emotional responses based on Mehrabian and Russell's (1974) pleasure-
arousal-dominance (PAD) framework. Later, Holbrook and Batra (1987) 
examined a very comprehensive set of emotional reactions (94 emotion items) 
to TV commercials and confirmed the first two dimensions of the PAD 
framework. The third one, dominance, originally representing the controlling 
and dominant nature of the emotion, was replaced by domination, which 
essentially refers to various negative emotions such as helplessness, sadness, 
and fear. These findings have been echoed by research on emotions in 
consumer satisfaction. 
 
Westbrook (1987) was the first to explore the effects of emotions on post-
purchase processes. Based on Izard's (1977) taxonomy of ten discrete 
emotions, he found two relatively independent dimensions: positive and 
negative emotions. This has been empirically verified in several later studies, 
as shown in Table 3.4, according to various emotion schemes. Other studies 
have proposed a third dimension called arousal based on solid empirical 
evidence (Evrard and Aurier 1994; Oliver 1993; Mano and Oliver 1993; 
Oliver 1994). Likewise, emotions arising from IT usage are shaped by three 
basic dimensions, namely positive emotions, negative emotions, and arousal, 
which together describe various emotional states. Accounting for both positive 
and negative emotions is deemed superior to a bipolar conceptualisation with 
unpleasant and pleasant at opposite ends (Kim et al. 2007). This is because in 
reality positive and negative emotions are rarely mutually exclusive. Since 
experiences with information technologies are multi-facet and multi-period, 
one can be happy with some features but unhappy with others or enjoy it at 
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some times but feel annoyed at others. It has been demonstrated in the life 
quality research that positive and negative emotions can independently affect 
one’s perception of well-being (Horley and Little 1985). Therefore, separate 
unipolar measures of both positive and negative emotions can capture a more 
complete picture of IT use experiences. The relationships of the three 
dimensions with perceived benefits from IT use and continuance intentions 
will be discussed in the next section. 
 
Table 3.4  Studies of Emotions in Marketing 
Author Sample Framework 
Main Results Related to 
Emotions 
Holbrook 












Emotions respond favourably to 
a match between personality and 
game format. More positive 
emotions will be evoked as an 












Three dimensions of emotions 
have been identified: pleasure, 
arousal, domination. They 
completely mediate the effects of 
ad content on attitude toward the 
ad and partially mediate the 
effects of ad content on attitude 













Two independent emotional 
dimensions have been identified: 
positive and negative affect. Such 
emotions are associated with 
product satisfaction, complaint 











Consumers can be segmented 
based on their emotional profiles 
that can represented by three 
dimensions: hostility, pleasant 





Table 3.4 Studies of Emotions in Marketing (Continued) 
Author Sample Framework 














This study suggests a two-
dimensional structure of emotion: 
positive and negative affect. In 
the automobile study, interest and 
joy seem independent, which 
implies the possibility of a third 
dimension (i.e. interest) which 
represents a state of arousal.  
















This study supports either a two 
(positive and negative affect) or 
three-dimensional (positive and 
negative affect, and arousal) 
structure of emotion. Positive and 
negative affects are a function of 
arousal, and positive affect is 














This study confirms the three 
dimensions of emotion in 
consumption experiences, 
namely positive affect, negative 
affect, and arousal. They also 
found that performance and 
arousal directly impact positive 




















Two major emotional patterns 
are found: positive and negative 
emotions.  










They found that performance 
positively affect pleasure, but not 
negative emotions in extended, 
affectively charged, and intimate 
service encounters.  





3.5 HYPOTHESIS DEVELOPMENT 
A dual-mechanism model is proposed to account for both the cognitive and 
emotional processes in the formation of continuance intentions.  
 
3.5.1 The Cognitive Process 
We conceptualise instrumental benefits, experiential benefits, and social 
benefits as proxies for the perceived performance of mobile apps. This is 
consistent with the three types of needs that consumers commonly pursue 
(Park et al. 1986): functional, experiential, and symbolic. Experiential and 
social elements are two of the major defining characteristics that set mobile 
apps apart from other IS products or services. According to recent market 
research (Baker 2011), top apps incorporate three main trends: “the ability to 
connect with friends, discovery and games that let users pass the time and pick 
up where they left off.”  
 
Instrumental benefits refer to the benefits resulting from better task 
performance using a mobile app (Yoo 2010). The notion of instrumentality 
implies that an objective exists external to the interactions between an app and 
a user, such as a calendar app for organising schedules or a dictionary app for 
translation, both of which increase efficiency. From this perspective, a mobile 
app is regarded as a means that enables a user to achieve his or her intended 
objectives. This has been well accepted in past IS research, especially those in 
organisational contexts. Typical concepts resonating with this view include 




Experiential benefits are defined as the fun a user experiences when using a 
mobile app (Venkatesh et al. 2012). Distinct from instrumental benefits, they 
are related to the inherent value of and in an app itself rather than the outcome 
achieved (Yoo 2010). For instance, many location-based services offer 
exploration of nearby areas, which is very useful. Furthermore, the experience 
of using the app to discover new places can be pleasant for many users. This 
type of benefit is usually absent from early IS studies because IT was mainly 
for productivity enhancement. As IT increasingly penetrates our everyday 
lives, the experiential aspect has become a focal point of IS discussions. One 
pertinent construct is perceived enjoyment (Davis et al. 1992). Its significance 
in personal IT adoption and use has been confirmed by a variety of studies, 
especially for mobile services (Nysveen et al. 2005; Venkatesh et al. 2012; 
Vodanovich et al. 2010). 
 
Social benefits cover both social image and social connectedness. The former 
is defined as the extent to which using a mobile app is expressive of one’s 
social or personal identity. This resonates with Levy's (1959, p. 118) argument 
that “people buy things not only for what they can do, but also for what they 
mean”. This concept of symbolic meaning has been extensively examined in 
brand management (Park et al. 1986). Similar constructs have been identified 
in the IS domain, most notably perceived expressiveness (Nysveen et al. 2005; 
Thorbjørnsen et al. 2007), which was found to be positively related to attitude 
toward mobile services and adoption intentions. This is especially true for the 
new generation of mobile technology which embraces rich virtual social 
activities such as sharing, liking, commenting, etc.  
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Social connectedness refers to the extent to which an individual is connected 
with others through a mobile app. This benefit has been rarely discussed in the 
IS literature. However, it has attracted much attention in the field of 
communication technologies, such as televisions and telephones, mainly 
inspired by the uses and gratifications theory (Dimmick et al. 1994; Leung and 
Wei 2000). These studies suggest that, in addition to their instrumental 
benefits, users also value the sociability enabled by these technologies, e.g., 
feelings of support, intimacy, etc. A revived interest in this area has emerged 
in response to the recent proliferation of online social networks. Drawing on 
the social capital theory, researchers have shown that the use of online social 
networks such as Facebook has a strong impact on social relationships (Ellison 
et al. 2007). In another study, it was found that relatedness, the need to feel 
connected with others or be part of a community, is associated with future 
online game play (Ryan et al. 2006). Therefore, it is essential to include the 
social connectedness dimension as “social” is central to the current mobile 
experience (Baker 2011). 
 
The four benefits from using a mobile app represent the key performance 
measures of an app. In the expectancy disconfirmation framework, 
performance perceptions are compared against initial expectations to form 
disconfirmation, which serves as a basis for cognitive evaluation. According to 
the adaptation-level theory (Helson 1964), expectations prior to purchase are 
essentially reference levels for future evaluations. Later judgments of the 
products or services are adjusted from these references levels based on the 
experiences learned over time. Therefore, higher benefits will lead to more 
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positive disconfirmation; on the contrary, lower benefits are more likely to 
result in negative disconfirmation. Hence, we posit the following:  
H1a: Perception of instrumental benefits from using mobile apps is positively 
related to the extent of disconfirmation. 
H1b: Perception of experiential benefits from using mobile apps is positively 
related to the extent of disconfirmation. 
H1c: Perception of social image from using mobile apps is positively related 
to the extent of disconfirmation. 
H1d: The extent of social connectedness from using mobile apps is positively 
related to the extent of disconfirmation. 
 
As previously discussed, many studies on consumer satisfaction suggest that 
performance has dual effects on satisfaction: one is mediated by 
disconfirmation and the other directly influences satisfaction. The positive 
relationship between performance and satisfaction has also been confirmed in 
the IS research (Au et al. 2008). Therefore, we hypothesise that the higher the 
benefits garnered, the higher the level of satisfaction. 
H2a: Perception of instrumental benefits from using mobile apps is positively 
related to satisfaction with using the mobile app. 
H2b: Perception of experiential benefits from using mobile apps is positively 
related to satisfaction with using the mobile app. 
H2c: Perception of social image from using mobile apps is positively related 
to satisfaction with using the mobile app. 
H2d: The extent of social connectedness from using mobile apps is positively 
related to satisfaction with using the mobile app. 
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Many studies, including consumer research and IS studies, have found 
disconfirmation to be a salient predictor of satisfaction which, in turn, 
influences loyalty intentions or continuance intentions (Bhattacherjee 2001). 
Therefore, we propose Hypothesis 3 and Hypothesis 4: 
H3: Disconfirmation is positively related to satisfaction with using a mobile 
app. 
H4: Satisfaction with a mobile app is positively related to the intention of 
continuing to use the app. 
 
3.5.2 The Emotional Process 
Emotion is a mental state that usually results from the appraisal of events, 
thoughts, etc. (Bagozzi et al. 1999). Some researchers even claim that 
emotions cannot occur without cognitive activities (Richard S Lazarus 1991). 
Empirical evidence in marketing research has shown that cognition (e.g., 
beliefs) leads to affective responses (Reibstein et al. 1980; Holbrook 1981; 
Bagozzi 1982). One explanation is the balance theory which suggests that 
individuals tend to maintain cognitive or affective consistency (Bagozzi 1982). 
In other words, when an evaluation of a product or service experience is 
generated, emotions with a similar valence will be evoked. Although this 
theory does not specify the order of causation between cognition and emotion, 
it argues that emotions precede cognition only when a behaviour is impulsive 
or an individual encounters a situation with emotionally intense stimuli (e.g., 
winning a multi-million dollar lottery) (Bagozzi 1982). This should not be 
common when using mobile apps. Moreover, many consumer satisfaction 
studies have established the impact of cognitive judgments such as service 
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performance (Price et al. 1995; Oliver 1994), product evaluation (Mano and 
Oliver 1993), and attribute satisfaction (Oliver 1993) on emotions. Therefore, 
it is expected that an individual’s perception of benefits from mobile apps can 
evoke valenced emotional reactions (i.e., positive and negative emotions). 
Hence, we posit the following two sets of hypotheses (H5a-d and H6a-d) 
regarding the relationships between benefits and positive and negative 
emotions respectively: 
H5a: Perception of instrumental benefits from using mobile apps is positively 
related to positive emotions. 
H5b: Perception of experiential benefits from using mobile apps is positively 
related to positive emotions. 
H5c: Perception of social image from using mobile apps is positively related 
to positive emotions. 
H5d: The extent of social connectedness from using mobile apps is positively 
related to positive emotions. 
 
H6a: Perception of instrumental benefits from using mobile apps is negatively 
related to negative emotions. 
H6b: Perception of experiential benefits from using mobile apps is negatively 
related to negative emotions. 
H6c: Perception of social image from using mobile apps is negatively related 
to negative emotions. 
H6d: The extent of social connectedness from using mobile apps is negatively 




Arousal is inherent to the emotional process and it adds activation intensity to 
positive and negative emotions. When people are more aroused by a stimulus, 
such as an excellent experience with a mobile app, they feel more energised 
and their concentration on the current activity (e.g., using the app) increases, 
which then shapes a psychological state that is more conducive to emotional 
responses. However, the extent of arousal does not affect the valence of 
emotions (Kaltcheva and Weitz 2006). Therefore, we propose the following: 
H7: Arousal is positively related to positive emotions. 
H8: Arousal is positively related to negative emotions. 
 
As demonstrated in the psychology and marketing research, emotions can 
directly influence intentions (Fishbein and Ajzen 1975; Bagozzi 1982). The 
coping theory suggests that an individual tends to continue to use an app to 
reinforce positive emotions if the experience with an app is superior, but stop 
using it to avoid negative emotions if the app turns out to be low quality 
(Richard S Lazarus 1991). Therefore, we hypothesise that positive and 
negative emotions affect continuance intentions of app usage in addition to the 
cognitive process. The conceptual framework, including all of the hypotheses, 
can be found in Figure 3.3. 
H9: Positive emotions are positively related to the intention of continuing to 
use a mobile app. 
H10: Negative emotions are negatively related to the intention of continuing 









































3.6.1 Research Design 
Note-taking and photo-sharing apps were selected as the context of our 
research. Both types of apps have achieved enormous success on mobile 
platforms, and some, especially photo-sharing apps, are exclusive to mobile 
devices, which further sets them apart from computer-based software. To 
clarify the meaning of these two categories, a few guidelines were provided in 
both the invitation letter and the instructions at the very beginning of the 
questionnaire. A note-taking app should meet the following three requirements: 
the ability to take text and image notes (and other formats if possible), sync 
seamlessly across devices (PC, tablets, mobile phones), and share notes with 
others. A qualified photo-sharing app should meet the following two 
requirements: simple photo editing (e.g. filters, crop, resize, etc.) and photo 
sharing. Examples of popular apps belonging to these two categories were also 
provided as references. The qualification criteria imposed on the apps were 
intended to ensure that all of the hypothesised benefits can be captured in the 
survey.  
 
Two preliminary questionnaires for both types of apps were designed based on 
existing scales from the literature. They were largely identical and only 
differed in the type of apps referred to in each question. They were pretested 
using 18 subjects who were either highly experienced users of the two types of 
mobile apps or experts in our research domain. Feedback regarding the face 
validity of the questionnaire and other potential issues was gathered for further 
refinement of the questionnaire. Multiple question formats were used 
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including the Likert scale, frequency scale, and semantic differential, which 
could to some extent reduce common method biases (Podsakoff et al. 2003). 
The final questionnaires can be found in Appendix D. 
 
The web-based survey was administered through an online learning platform 
of a Singapore-based university that students frequently visit for class 
information and current events. Singapore is an appropriate place to survey 
mobile apps as it is among the top countries for app usage (Oon 2012). An 
invitation with embedded links to the two questionnaires was posted on the 
electronic bulletin board to solicit participation over a one-month period. At 
the start of the survey, the respondent was required to indicate the 
corresponding app he or she was using as a qualification check. If the “none” 




In total, 168 and 185 responses were collected for the note-taking and photo-
sharing apps respectively. However, 31 respondents from the note-taking app 
survey and 27 from the photo-sharing app survey did not pass the qualification 
check as they answered “none” to the first question about the specific app they 
were using. In addition, another 7 and 17 responses respectively were removed 
from further analysis due to missing values. This resulted in 271 valid 
responses overall, including 130 from note-taking app users and 141 from 
photo-sharing app users. Table 3.5 presents the sample profile for each app 
type. Compared to note-taking apps, photo-sharing apps had more female 
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users. The gender imbalance among photo-sharing apps is consistent with a 
recent survey on Instagram users (MacCandless 2012), a dominant player in 
this area. In addition, most photo-sharing apps were run on the iPhone, which 
is reasonable as the most popular photo-sharing app, Instagram, was not 
available for other mobile operating systems at the time the survey was 
conducted. No significant age difference was found because the majority of 
the respondents were university students.  
 
Table 3.5  Sample Profile 
Variable 
Note-Taking Apps 
(N = 130) 
Photo-Sharing Apps 
(N = 141) 
Gender 
Male 49.61% 27.54% 
Female 50.39% 72.46% 
Mobile Operating System 
iOS (iPhone) 44.19% 62.32% 
Android 43.41% 28.26% 
Others 12.40% 9.42% 
Age 
18-20 27.13% 34.06% 
21-24 53.49% 56.52% 
25 and above 19.38% 9.42% 
Average Age 23.02 21.88 
 
3.6.3 Measures 
Each construct was measured by multiple items which were mainly adapted 
from prior research. Readers may refer to Appendix C for the definition of 
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each construct and its measures and corresponding references. All items were 
measured on a 7-point scale, but using different formats including the Likert 
scale, frequency scale and semantic differential scales.  
 
The instrumental benefits scale was adapted from Davis (1989), and the scale 
for experiential benefits was adapted from Venkatesh et al. (2012). Social 
image was measured using four items based on the work of Thorbjørnsen et al. 
(2007) and Lassar et al. (1995). The social connectedness scale was modified 
from Smock et al. (2011), and one new item was added to capture the 
increased connections with a community through mobile apps (e.g., photo 
lovers and a dedicated online forum for photo sharing) besides the 
enhancement of personal relationships (e.g., meeting new friends).  
 
For the emotion constructs, items of arousal were adapted from Mano's (1991) 
study and items of positive and negative emotions were adapted from the list 
of adjectives provided by Oliver (2010) and Watson et al. (1988) to better fit 
the mobile app usage scenarios. The items selected for either positive or 
negative emotions were reflective of different intensities including low (e.g., 
content), moderate (e.g., cheerful), and high (e.g., excited).   
 
The disconfirmation scale was adapted from Oliver (1980). One additional 
item measuring the overall experience besides the benefits and problems was 
included (Limayem et al. 2007). Four satisfaction items were modified from 
Oliver and Swan (1989). Continuance intention was measured by three items 




3.7.1 Measurement Model Analysis 
Common Method Variance (CMV). As in the first study, the second study 
employs a cross-sectional survey as its research methodology. Hence, 
common method bias is not entirely avoidable, although preventative 
measures have been taken in the design of the questionnaire. As in the first 
study, two approaches were used to examine the potential bias.  
 
First, all indicators were loaded on a single method factor. This resulted in a 
poor fit (χ2 = 8789.079, df = 903, χ2/df = 9.733, p < 0.001), indicating the 
insignificant role of the method factor in explaining the variance of the 
indicators. These fit indexes were then compared to those calculated from the 
trait-only model which assumes the non-existence of CMV. A much better fit 
was achieved with the trait-only model (χ2 = 2032.417, df = 857, χ2/df = 2.372, 
p < 0.001). This approach provided preliminary evidence of minimal CMV. 
The second approach examined CMV by directly comparing the significance 
and magnitude of trait factor loadings and method factor loadings. The 
detailed procedures can be found in Subsection 2.6.1 of Chapter 2. Overall, for 
all constructs, the trait factors (i.e., theoretical constructs) accounted for a far 
greater variance of the indicators than the method factors (see Table 3.6 
squared trait factor loadings and squared method factor loadings). In addition, 
the majority of the method factor loadings were insignificant. Thus, CMV is 
unlikely to substantially bias the hypothesis testing results, and the method 
factor will be excluded from subsequent model testing procedures.  
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 0.809 0.037 0.001 
EXPB2 0.999
***
 0.999 -0.043 0.002 
EXPB3 0.963
***









 0.671 0.091 0.008 
SOIM3 0.854
***
 0.729 0.033 0.001 
SOIM4 0.904
***





 0.846 0.013 0.000 
SOCO2 0.902
***
 0.814 0.044 0.002 
SOCO3 0.945
***


































 0.708 0.096 0.009 
POEM2 0.931
***
 0.867 0.016 0.000 
POEM3 0.907
***
 0.823 -0.105 0.011 
POEM4 0.995
***
 0.990 -0.069 0.005 
POEM5 0.857
***
 0.734 0.054 0.003 
POEM6 0.957
***
 0.915 -0.090 0.008 
POEM7 0.830
***





 0.632 0.078 0.006 
NEEM2 0.840
***
 0.705 0.029 0.001 
NEEM3 0.778
***
 0.605 -0.064 0.004 
NEEM4 0.874
***
 0.764 -0.006 0.000 
NEEM5 0.884
***
 0.782 -0.036 0.001 
NEEM6 0.843
***

















 0.824 0.049 0.002 
SATI2 0.952
***
 0.907 -0.020 0.000 
SATI3 0.934
***
 0.872 0.021 0.000 
SATI4 0.955
***













 0.910 0.023 0.001 
Average  0.899 0.812 -0.002 0.006 
***p < 0.001, **p < 0.01, *p < 0.05 
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Confirmatory Factor Analysis, Validity, and Reliability. A confirmatory 
factor analysis was conducted to evaluate all of the measures using AMOS 19. 
One item measuring experiential benefits was dropped due to its cross 
loadings on other constructs. Despite the deletion, the remaining items were 
deemed sufficient to capture the construct domain. Overall, the final 
measurement model demonstrated an acceptable model fit (χ2 = 1380.235, df = 
731, χ2/df = 1.888, p < 0.001, NFI = 0.890, TLI = 0.938, CFI = 0.945, RMSEA 
= 0.057). In regard to factor loadings, except for one of the disconfirmation 
items (γ = 0.559), all others were high (from 0.719 to 0.971) and significant at 
the 0.001 level (see Table 3.7). Although the disconfirmation measure was 
relatively low in factor loading compared with the other two, the decision to 
drop or keep it also depends on its theoretical meaning (Byrne 2009). The item 
has been retained because it captures a different aspect than the other two.   
 
As shown in Table 3.7, Cronbach’s Alpha (CA) values range from 0.760 to 
0.961 and the composite reliability (CR) indexes are all above 0.860, 
indicating excellent reliability. To further validate the measurement model, 
both convergent and discriminant validity were examined. The former was 
assessed by the average variance extracted (AVE), and the values were all 
higher than the 0.50 cut-off point. Thus, strong internal consistency is evident 
for all of the constructs. Discriminant validity is also achieved since the square 
root of each construct’s AVE is higher than its correlation with any of the 
other constructs (see Table 3.8).   
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0.971 - 


































0.677 0.862 0.760 0.759 14.316 
0.559 9.597 
0.864 - 






0.928 0.975 0.961 0.970 38.970 
0.907 28.934 
0.958 - 








Table 3.8  Construct Correlations and Discriminant Validity 
 NO ME SD INSB EXPB SOIM SOCO AROU POEM NEEM DISC SATI CONT 
INSB 3 5.40 1.15 0.924          
EXPB 2 5.13 1.22 0.587 0.954         
SOIM 4 4.57 1.21 0.459 0.712 0.896        
SOCO 5 3.89 1.43 0.190 0.516 0.634 0.903       
AROU 4 3.18 1.31 0.304 0.546 0.598 0.515 0.885      
POEM 7 3.97 1.40 0.386 0.606 0.601 0.420 0.763 0.901     
NEEM 6 2.23 0.97 -0.171 -0.033 0.063 0.150 0.260 0.105 0.836    
DISC 3 4.47 1.00 0.517 0.483 0.393 0.185 0.384 0.496 -0.244 0.823   
SATI 4 4.86 1.06 0.563 0.487 0.396 0.146 0.343 0.532 -0.251 0.764 0.937  
CONT 3 5.53 1.33 0.708 0.572 0.430 0.219 0.273 0.363 -0.184 0.458 0.525 0.964 
1. NO = Number of Measurement Items, ME = Mean; SD = Standard Deviation; INSB = Instrumental Benefits; EXPB = Experiential Benefits; 
SOIM = Social Image; SOCO = Social Connectedness; AROU = Arousal; POEM = Positive Emotions; NEEM= Negative Emotions; DISC = 
Disconfirmation; SATI = Satisfaction; CONT = Continuance Intention 
2. The diagonal elements are the square roots of AVE; the correlations with absolute values larger than 0.150 are significant at p < 0.01 level (2-
tailed); the correlations with absolute values larger than 0.110 are significant at p < .05 level (2-tailed); the rest are insignificant. 
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3.7.2 Structural Model Analysis 
Hypothesis testing results based on data collected from both note-taking and 
photo-sharing app users are shown in Figure 3.4. The potential differences 
between different app types and gender groups will be examined later. Overall, 
an acceptable model fit was achieved (see Figure 3.4). Except for some of the 
benefit-related hypotheses (i.e., H1, H2, H5, and H6), the rest are all supported. 
An individual’s intention to continue using a mobile app is positively affected 
by satisfaction (β = 0.470, p < 0.001) and positive emotions (β = 0.155, p < 
0.01), but inversely affected by negative emotions (β = -0.097, p < 0.05). 
Satisfaction is positively related to disconfirmation (β = 0.821, p < 0.001). 
Both positive and negative emotions are affected by the level of arousal (β = 
0.720, p < 0.001; β = 0.315, p < 0.001 respectively). Thus, H3, H4, H7, H8, 
H9, and H10 are supported, confirming the dual-mechanism model. 
 
The influences of perceived benefits on cognitive and emotional processes are 
more complex than hypothesised. Only instrumental and experiential benefits 
are relevant to the cognitive disconfirmation process. Instrumental benefits 
positively affect disconfirmation (β = 0.376, p < 0.001) and satisfaction (β = 
0.117, p < 0.05). In contrast, the effect of experiential benefits on satisfaction 
is predominantly channelled through disconfirmation (β = 0.279, p < 0.01). 
For the emotional process, positive emotions are affected by experiential 
benefits (β = 0.154, p < 0.05), social image (β = 0.145, p < 0.05), and social 
connectedness (β = -0.141, p < 0.01). Surprisingly, the relationship between 
social connectedness and positive emotions is negative. Negative emotions are 






































































 Social image 
 Social 
connectedness 
Results in the path diagram are based on all data combined. 
* p < .05, ** p < .01, *** p < .001, ns = not significant 
χ2 = 1556.830, df = 744, χ2/df = 2.093, p < 0.001, NFI = 0.876, TLI = 0.924, CFI = 0.931, RMSEA = 0.064 
Path coefficients from perceived benefits to each of the four constructs are in the same sequence as shown in the ellipse (far left). 
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3.7.3 Post-Hoc Analysis 
To probe further, we conducted two post-hoc analyses on app types and 
gender to examine the potential differences between user groups. As the multi-
group analysis method is used, its procedures are first described. Generally, 
this method involves three levels of invariance (i.e., model equivalence) 
testing which are conducted in a sequential and increasingly restrictive manner 
(see Table 3.9; Byrne 2009, 1998).  
 






Hform Same model specifications, i.e., same number 
of latent variables, patterns (not values) of 
loadings, and patterns (not values) of linkages 
between latent variables. All factor loadings 












 = Β(2), 
Γ(1) = Γ(2) 
Test for the equivalence of structural path 
coefficients across groups 
 
 
The first hypothesis Hform essentially claims that all the constructs are similarly 
defined and linked across groups. It examines whether the same conceptual 
model can be applied to all the groups. In the configural model, all parameters 
and model fits are estimated simultaneously across groups, and only one set of 
model fit statistics are provided despite the multi-group structure. By 
examining these model fit statistics, we can conclude whether the configural 
invariance holds, i.e., the same model specifications apply to all groups. The 
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configural model will be used as the alternative model in all subsequent 
comparisons (Byrne 2009). 
 
If support for configural equivalence is established, one may then be interested 
in metric invariance, i.e., the second hypothesis in Table 3.9. To test this 
hypothesis, all factor loadings are constrained equal across groups in addition 
to the configural invariance. Ideally, insignificant chi-square change from the 
configural model suggests metric invariance. However, in some cases, the 
measurement model may be only partially equivalent across groups, e.g., one 
factor loading of a construct for one group is statistically different from the 
other (no consensus on what constitutes partial equivalence in the literature, 
but at least one equivalent loading per factor). Although the null hypothesis 
HΛ: Λ
(1)
 = Λ(2) is not fully supported under such circumstance, partial 
equivalence is generally acceptable in the literature. 
 
The third hypothesis is of particular interest for a causal structure. In addition 
to the constraints imposed on the factor loadings, all structural paths are 
constrained equal. Rejection of the null hypothesis indicates that at least one 
set of path coefficients are different between groups, and one has to test for the 
invariance of every subset of the structural paths to search for the source of 





Figure 3.5  Procedures of Multi-Group Analysis  
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Note-Taking versus Photo-Sharing Apps. Note-taking and photo-sharing 
apps are two distinct categories with different purposes. The former is usually 
used as an external memory that enhances efficiency and productivity, 
whereas the latter is mostly for fun, such as creating impressive visual effects. 
Therefore, it is necessary to examine if the dual-mechanism model operates 
differently between the two app types.  
 
Multi-group analysis was conducted to identify any distinctions between the 
two groups of app users (note-taking: N = 130; photo-sharing: N = 141). 
Detailed procedures and results can be found in Table 3.10. The model fit of 
the configural model is acceptable. The second model is to establish 
measurement model invariance by setting all factor loadings between the two 
groups as equal. The results show that the model fit change is significant (p = 
0.041), indicating different factor loadings for some measures. To identify 
these measures, we first tested the invariance of the factor loadings related to 
each individual construct (Model B2-B10). If invariance was found at the 
construct level, we then tested for the invariance of each factor loading 
belonging to that construct separately. This was conducted for the social 
connectedness construct and two measures exhibited significantly different 
factor loadings between the two user groups (Model B11 and B14).  
 
After this, all of the hypothesized relationships were set as equal (Model C) to 
test for the invariance of the causal structure. No differences were found 
between the two groups. This result suggests that the dual-mechanism model 
is generally applicable to both instrumental and experiential-oriented apps and 
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it is appropriate to combine the data collected from note-taking and photo-
sharing apps. 
 
Male versus Female Users. The impact of gender on technology adoption has 
been examined in previous studies (e.g., Venkatesh and Morris 2000; Nysveen 
et al. 2005). For example, Venkatesh et al. (2003) found that the relationships 
between behavioural intention and both performance expectancy and effort 
expectancy are dependent on gender and age. The effect of performance 
expectancy is more salient for men and younger workers, whereas the effect of 
effort expectancy is more salient for women and older workers. Therefore, we 
also tested for potential differences between male and female app users in 
terms of the hypothesised relationships in our model. 
 
Similar to the comparison between app types, a three-step multi-group 
analysis was employed (see Table 3.11). According to Model B, no significant 
difference was found for the measurement model (p = 0.362). However, the 
model fit change became significant when all structural paths were constrained 
as equal (Model C1). Step-by-step analysis reveals that the only significant 
difference lies in the relationship between social connectedness and negative 
emotions (p = 0.048). Nonetheless, neither path coefficient is significant (male: 
β = 0.151, p = 0.060; female: β = 0.036, p = 0.298). Hence, no meaningful 












χ2 df ∆χ2 ∆df 
Statistical 
Significance 
A. Configural Model 
No equality constraints  2718.589 1488    
B. Measurement Model       
1. All factor loadings constrained equal B1 versus A 2764.564 1519 45.975 31 0.041 
2. All factor loadings of CONT constrained B2 versus A 2719.447 1490 0.858 2 0.651 
3. Model B2 with all factor loadings of SATI constrained B3 versus A 2726.481 1493 7.892 5 0.162 
4. Model B3 with all factor loadings of POEM constrained B4 versus A 2731.107 1499 12.518 11 0.326 
5. Model B4 with all factor loadings of NEEM constrained B5 versus A 2735.802 1504 17.213 16 0.372 
6. Model B5 with all factor loadings of DISC constrained B6 versus A 2736.882 1506 18.293 18 0.437 
7. Model B6 with all factor loadings of AROU constrained B7 versus A 2740.059 1509 21.470 21 0.431 
8. Model B7 with all factor loadings of INSB constrained B8 versus A 2743.294 1511 24.705 23 0.366 
9. Model B8 with all factor loadings of EXPB constrained B9 versus A 2744.168 1512 25.579 24 0.375 
10. Model B9 with all factor loadings of SOIM constrained B10 versus A 2757.098 1515 38.509 27 0.070 
11. Model B10 with factor loading of SOCO1 constrained B11 versus A 2759.928 1516 41.339 28 0.050 
12. Model B10 with factor loading of SOCO2 constrained B12 versus A 2758.263 1516 39.674 28 0.071 
13. Model B12 with factor loading of SOCO3 constrained B13 versus A 2760.196 1517 41.607 29 0.061 
14. Model B12 with factor loading of SOCO4 constrained B14 versus A 2764.454 1518 45.865 30 0.032 
C. Structural Model 















χ2 df ∆χ2 ∆df 
Statistical 
Significance 
A. Configural Model 
No equality constraints  2654.945 1488    
B. Measurement Model 
All factor loadings constrained equal B versus A 2688.121 1519 33.176 31 0.362 
C. Structural Model       
1. Model B with all structural paths constrained  C1 versus A 2726.152 1541 71.207 53 0.048 
2. Model B with SATICONT  constrained C2 versus A 2688.206 1520 33.261 32 0.406 
3. Model C2 with POEMCONT constrained C3 versus A 2689.597 1521 34.652 33 0.389 
4. Model C3 with NEEMCONT constrained C4 versus A 2690.465 1522 35.520 34 0.397 
5. Model C4 with DISCSATI constrained C5 versus A 2692.782 1523 37.837 35 0.341 
6. Model C5 with AROUPOEM constrained C6 versus A 2695.995 1524 41.050 36 0.259 
7. Model C6 with AROUNEEM constrained C7 versus A 2705.706 1525 50.761 37 0.065 
8. Model C7 with INSBDISC constrained C8 versus A 2707.430 1526 52.485 38 0.059 
9. Model C8 with EXPBDISC constrained C9 versus A 2709.166 1527 54.221 39 0.053 
10. Model C9 with SOIMDISC constrained  C10 versus A 2709.237 1528 54.292 40 0.065 
11. Model C10 with SOCODISC constrained C11 versus A 2709.241 1529 54.296 41 0.080 
12. Model C11 with INSBSATI constrained C12 versus A 2709.671 1530 54.726 42 0.090 











χ2 df ∆χ2 ∆df 
Statistical 
Significance 
14. Model C13 with SOIMSATI constrained C14 versus A 2711.052 1532 56.107 44 0.104 
15. Model C14 with SOCOSATI constrained C15 versus A 2714.179 1533 59.234 45 0.076 
16. Model C15 with INSBPOEM constrained C16 versus A 2716.680 1534 61.735 46 0.060 
17. Model C16 with EXPBPOEM constrained C17 versus A 2717.535 1535 62.590 47 0.064 
18. Model C17 with SOIMPOEM constrained C18 versus A 2717.901 1536 62.956 48 0.072 
19. Model C18 with SOCOPOEM constrained C19 versus A 2718.204 1537 63.259 49 0.083 
20. Model C19 with INSBNEEM constrained C20 versus A 2720.844 1538 65.899 50 0.065 
21. Model C20 with EXPBNEEM constrained C21 versus A 2720.846 1539 65.901 51 0.078 
22. Model C21 with SOIMNEEM constrained C22 versus A 2724.671 1540 69.726 52 0.051 
23. Model C22 with SOCONEEM constrained C23 versus A 2726.152 1541 71.207 53 0.048 
Notes for Table 3.10 and 3.11 
1. INSB = Instrumental Benefits; EXPB = Experiential Benefits; SOIM = Social Image; SOCO = Social Connectedness; AROU = Arousal; 
POEM = Positive Emotions; NEEM= Negative Emotions; DISC = Disconfirmation; SATI = Satisfaction; CONT = Continuance Intention  




3.7.4 Summary of the Findings 
Table 3.12  Summary of the Hypothesis Testing Results 
 
*p < 0.05, **p < 0.01, ***p < 0.001; † Standardised Estimate; # Significant 
but in the opposite direction of the proposed hypothesis 
 
Hypothesised Relationship Std. Est.
†
 Result 
H1a: Instrumental Benefits  Disconfirmation 0.376*** Supported 
H1b: Experiential Benefits  Disconfirmation 0.279** Supported 
H1c: Social Image  Disconfirmation 0.149 
Not 
Supported 
H1d: Social Connectedness  Disconfirmation -0.104 
Not 
Supported 
H2a: Instrumental Benefits  Satisfaction 0.117* Supported 
H2b: Experiential Benefits  Satisfaction -0.019 
Not 
Supported 
H2c: Social Image  Satisfaction 0.055 
Not 
Supported 
H2d: Social Connectedness  Satisfaction -0.070 
Not 
Supported 
H3: Disconfirmation  Satisfaction 0.821*** Supported 
H4: Satisfaction  Continuance Intention 0.470*** Supported 
H5a: Instrumental Benefits  Positive Emotion 0.033 
Not 
Supported 
H5b: Experiential Benefits  Positive Emotion 0.154* Supported 
H5c: Social Image  Positive Emotion 0.145* Supported 
H5d: Social Connectedness  Positive Emotion -0.141** Supported# 
H6a: Instrumental Benefits  Negative Emotion -0.244** Supported 
H6b: Experiential Benefits  Negative Emotion -0.121 
Not 
Supported 
H6c: Social Image  Negative Emotion 0.001 
Not 
Supported 
H6d: Social Connectedness  Negative Emotion 0.086 
Not 
Supported 
H7: Arousal  Positive Emotion 0.720*** Supported 
H8: Arousal  Negative Emotion 0.315*** Supported 
H9: Positive Emotion  Continuance Intention 0.155** Supported 
H10: Negative Emotion  Continuance Intention -0.097* Supported 
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Table 3.12 summarises all of the findings in this study. Overall, all immediate 
antecedents (i.e., satisfaction, positive emotions, and negative emotions) of 
app continuance are supported. Disconfirmation is found to be the most 
significant factor affecting satisfaction, and arousal leverages the intensity of 
both positive and negative emotions. Of the four proposed benefits from 
mobile apps, only instrumental and experiential benefits are relevant to the 
cognitive process; however, social benefits are also important to emotional 
responses. No significant structural path differences can be found between the 
two app types or gender groups. 
 
3.8 DISCUSSION OF RESULTS 
The empirical findings are supportive of the proposed dual-mechanism model, 
i.e., retention of app users is jointly affected by cognition and emotion. Based 
on this, the discussion of the empirical results is comprised of three 
subsections, the cognitive process, the emotional process, and the role of app 
type and gender.    
 
3.8.1 The Cognitive Process 
Drawing on the customer satisfaction literature, the cognitive process is 
characterised by disconfirmation between expectations and actual benefits 
received. This disconfirmation is positively related to satisfaction, which is an 
important determinant of continuance intentions. These findings confirm our 
assumption that IT continuance resembles loyalty wherein satisfaction has 
been demonstrated to be a key antecedent. Similar to any product or service 
consumed, recurrent satisfactory outcomes from using an app will reinforce a 
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user’s confidence in the likelihood of future positive experiences, thus 
resulting in a higher continuance intention.  
 
The introduction of EDT from service into IS research has overcome some 
innate issues related to the use of technology adoption models for IT 
continuance. The disconfirmation construct effectively captures the dynamism 
of evaluation over time as more direct experiences are accumulated. It is 
necessary to have real experience with the app or other offerings for 
disconfirmation and, subsequently, satisfaction to occur (Oliver 2009). 
However, the perception of usefulness or ease of use in TAM may not require 
such real experiences and, in many circumstances, such experiences are 
impossible prior to adoption. Although some studies have attempted to capture 
the temporal changes in perceived usefulness and ease of use (e.g., Kim and 
Malhotra 2005), the expectancy-disconfirmation framework provides both 
theoretical justification and empirical evidence of such changes. Furthermore, 
disconfirmation has a much greater influence on satisfaction relative to other 
factors and it acts as a mediator between experiential benefits and satisfaction, 
which suggests its pivotal role in inducing satisfaction. For an app user, the 
discrepancy between performance and expectations is more diagnostic of the 
app than the benefits alone.  
 
Of the four types of benefits proposed, only instrumental and experiential 
benefits are relevant to the cognitive process. The former affects satisfaction 
both directly and indirectly through disconfirmation, while the latter is fully 
mediated by disconfirmation. The instrumental benefits construct is 
 116 
 
conceptually close to perceived usefulness, which has been shown to be 
important and is usually the most significant determinant in both cognitive IT 
adoption and continuance models. Therefore, it is not surprising that it has the 
highest impact on disconfirmation (β = 0.376) and satisfaction (total effects = 
0.426). The role of experiential benefits is increasingly important now that IT 
is no longer confined to workplaces where productivity is highly regarded. As 
IT becomes more personal, hedonic elements become more essential not only 
in apps for fun, but also in some of the utilitarian apps. For example, people 
are less tolerant of bad design, and some mobile apps are introducing game 
mechanisms to motivate users to solve a problem. This blurred line between 
hedonic and utilitarian apps is to some extent reflected by our results that no 
distinction is found between note-taking and photo-sharing apps.  
 
Social image and social connectedness seem less important in a user’s 
disconfirmation process. Nonetheless, they should not be overlooked for two 
reasons. First, mobile apps and other modern personal information 
technologies are trendy and evolve very rapidly. Moreover, online social 
networking is reflective of personal image as people are more active in sharing 
their private lives. Their importance in a person’s digital life, as well as their 
real life is on an upward trajectory. Second, these two social benefits may be 
more inductive to emotional reactions as discussed in the next subsection. 
 
3.8.2 The Emotional Process 
In addition to disconfirmation, this study identifies an emotional process that 
supports the significant relationships between continuance intentions and 
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positive and negative emotions. This finding complements the deeply-
entrenched cognitive paradigm in the area of technology adoption and 
continuance. Many IS studies on continued use follow this theoretical tradition 
which is rooted in planned behaviour and developed for IT use in working 
environments. However, IT users are not always “rational logical beings” 
(Zhang and Li 2005) and studies of consumer behaviour and organisational 
psychology have confirmed the direct influence of emotions on decision 
making. The recent growth of personal technologies has added urgency to the 
need for more systematic scholarly investigations into users’ emotional 
reactions after interacting with information technologies such as mobile apps. 
Overall, the empirical results suggest that the proposed dual-mechanism model 
can better represent the decision making process. 
 
A user’s emotional response can be described by positive and negative 
emotions as well as arousal. The former are positively related to the latter, 
suggesting that arousal is an integral part of emotions. A user in a state of 
arousal is more likely to experience heightened emotions because arousal adds 
intensity to emotions. For example, a user may be delighted by a newly added 
app feature that takes him by surprise, or he may be annoyed by an unexpected 
failure. Positive emotions will lead to enhanced intentions to stay with the 
current mobile app and, for some users, even increased positive word of mouth. 
In contrast, users experiencing negative emotions may be compelled to switch 




Our results have also identified the specific benefits that affect positive and 
negative emotions. In addition to arousal, positive emotions are a function of 
experiential benefits, social image, and social connectedness; negative 
emotions are only affected by instrumental benefits. These differential impacts 
on positive and negative emotions are noteworthy because they suggest that 
different emotions draw on different sources of stimuli. A useful explanation 
of this finding is a user’s varied response threshold to utilitarian and hedonic 
benefits (Chitturi et al. 2008); fulfilment of utilitarian needs may merely evoke 
mild emotional reactions, whereas failure may trigger negative emotions with 
high intensity such as anger. According to the definition, instrumental benefits 
generally refer to the more mundane and better-informed outcomes of an app, 
such as taking notes and receiving email. These benefits are seen as ought-to-
be-met, thus achieving them may not be highly regarded. Nevertheless, any 
failure of these benefits is a very painful experience. For example, a person 
will be very frustrated if his email app suddenly stops sending messages if 
email is an important means of communication to him. Therefore, the effects 
of instrumental benefits on positive and negative emotions are unbalanced and 
more salient to negative emotions.  
 
On the contrary, for the other three types of benefits which are more 
experiential and personal, users tend to be more tolerant of failure but more 
positively evoked if these benefits are realised. Hence, these three benefits are 
significant antecedents of positive emotions. Experiential benefits encompass 
various elements of pleasure, fun, and enjoyment, which are very conductive 
to positive emotions. Social image is usually related to pride and self-esteem 
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(Seidah and Bouffard 2007), which can evoke feelings of pleasure. Social 
connectedness is about interpersonal interactions, which are always a rich 
source of emotional responses. Surprisingly, an inverse relationship was found 
between positive emotions and social connectedness, which is contradictory to 
our hypothesis. This finding appears to be counterintuitive because social 
connectedness was considered as a benefit rather than a problem. However, 
this result is not entirely implausible as social media can cause undesirable 
outcomes such as privacy concerns (Son and Kim 2008), information overload 
(Jones et al. 2004), and distraction of attention from work (Mahtani 2012; 
Ophir et al. 2009), especially when a plethora of social apps or websites 
compete for user attentions. The consequences of social connectedness 
warrant further examination. 
 
3.8.3 The Role of App Type and Gender 
As some literature suggests that technology acceptance and use is susceptible 
to app types and gender, we tested for potential differences of the 
hypothesised relationships between user groups. Except for two non-
equivalent measures of social connectedness between note-taking and photo-
sharing apps, no differences of structural paths were found between app types 
or gender. A theoretical rationale for the differences between app types is the 
distinct purposes they serve, either instrumental or experiential. This was 
partially confirmed by Nysveen et al. (2005) who found that perceived ease of 
use is more influential in the instrumental category, while social image is more 
influential in the experiential category. However, they did not find any 
differences regarding the effects of perceived usefulness between the two 
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categories. It seems that the differential effects between the instrumental and 
experiential categories are inconclusive. In our study, the equivalent causal 
relationships between the two types of apps are reasonable as mobile apps are 
quite different from other information technologies. It is now increasingly 
difficult to draw a clear line between instrumental and experiential apps 
because many apps have both elements. For example, although taking notes is 
very task-oriented, these apps can also be used to organise photo albums, 
create food collections, and preserve exciting travel stories, all of which can be 
fun and enjoyable. Such convergence of instrumental and experiential benefits 
is also reflective of the emerging user requirements and industry trends that 
value attractive and intuitive experiences. Therefore, no app type differences 
have been found in the relationships among the proposed theoretical constructs. 
 
As for gender differences, the literature has shown that men are more affected 
by perceived usefulness, whereas women are more affected by perceived ease 
of use and subjective norm in IT acceptance (Venkatesh and Morris 2000). 
Perceived ease of use and subjective norm are not discussed in this study 
because they are tangential to continued use (Karahanna et al. 1999; 
Parthasarathy and Bhattacherjee 1998). The differential effects of perceived 
usefulness on acceptance and use in existing studies are usually attributed to 
different traits, i.e., that men are more task-oriented than women (Minton and 
Schneider 1980). A recent study suggests that the impact of perceived 
usefulness is in the form of a three-way interaction with both gender and age, 
but that the moderating role of gender or age alone is insignificant (Venkatesh 
et al. 2003). Hence, our results of equivalent effects of instrumental benefits 
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(akin to perceived usefulness) between male and female app users are 
reasonable since our sample is mainly from university students close in age. 
They are so-called “digital natives” who may be less influenced by gender 
stereotypes in the IT domain. Additionally, the extent of a person’s task-
orientation may be less relevant if the purpose of the mobile app (i.e., 
instrumental versus experiential) is not easily distinguishable. 
 
Overall, our results have confirmed the impact of both cognition and emotions 
on the formation of continuance intention, and an examination of perceived 
benefits offers additional insights into the entire process.  
 
3.9 CONTRIBUTIONS 
3.9.1 Theoretical Implications 
This study examines the emotional factors in the formation of customer 
retention. The notion of retention is less understood than adoption in the IS 
literature. However, user retention, normally called continuance in IS, is more 
important than adoption because it directly impacts the survival of an 
information technology. Nevertheless, IT continuance has only received 
limited attention thus far. IS research has defined adoption and continuance as 
two different phases in technology diffusion. As the initial impression of a 
technology will be continuously updated with the accumulation of experience 
and knowledge, the adoption-based models are inadequate at reflecting this 
process. A prevailing alternative integrates the technology acceptance model 
and the expectancy disconfirmation theory from consumer satisfaction 
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research (Bhattacherjee 2001), and it has sparked further studies in this area 
(e.g., Bhattacherjee and Premkumar 2004; Thong et al. 2006).  
 
One area that remains overlooked is the impact of emotions on IT continuance. 
To address this issue, our study extended the largely cognition-oriented 
expectancy-disconfirmation model by accounting for emotional aspects rooted 
in a circumplex structure. This represents a significant theoretical development 
in research on user retention. The use of information technology is essentially 
no different than the consumption of products or services. However, IS 
research lags behind marketing in its understanding of the experiential aspects 
of information technologies. As early as three decades ago, Holbrook and 
Hirschman (1982) had already contended that “emotions form an important 
substrate of consumption and that their systematic investigation is a key 
requirement for the successful application of the experiential perspective”. 
This study is an initial attempt in this area and it represents a positive response 
to a call for research on experiential computing that is embedded with inherent 
value that “make[s] us human and different from other species” (Yoo 2010). 
 
Emotions are not entirely alien to IS research; however, they have been mostly 
studied in adoption settings and deemed peripheral to productivity-enhancing 
factors such as usefulness. Moreover, the extant literature seems very selective 
of emotions. Recognising this, our study has taken a more systematic approach 
drawing on research from consumer behaviour and service research. Emotions 
are conceptualised as a three-dimensional concept, that is, positive and 
negative emotions plus arousal. The superiority of this structure lies in its 
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ability to cover the majority of emotions while maintaining simplicity. It also 
appears very robust across various contexts. Positive and negative emotions 
were measured separately so that our model is able to better reflect post-
adoption scenarios. It is highly possible that positive and negative emotions 
co-exist during interactions with an IT because a user can be pleased with 
some aspects of an information technology while displeased with others; 
alternatively, he or she can be happy at one occasion but unhappy at others. 
Therefore, this conceptualisation has enriched the theoretical insights of our 
model. For instance, it enables us to identify the different sources of positive 
and negative emotions which will be discussed next.  
 
Additionally, we have identified four types of app-related benefits that are 
linked to cognitive evaluations and emotions in different fashions. This is an 
important theoretical contribution as this research is one of the very first 
attempts to study mobile apps. Besides instrumental and experiential benefits, 
mobile apps converge on two social dimensions: one taps social image and the 
other taps the networking of individuals and communities. These two aspects 
were less explored in previous IS research, but they are important drivers of 
emotional reactions.  
 
Two interesting observations can be made with respect to perceived benefits. 
First, according to Hoffman and Novak's (1996) categorisation of mediated 
communications, instrumental and experiential benefits are linked to machine 
interactivity (i.e., communication with the app) since they are mainly obtained 
from interactions with the app itself; social image and connectedness are 
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linked to person interactivity (i.e., communication through the app) since the 
app is used as a medium for interpersonal interactions. Our results suggest that 
the cognitive process is only associated with benefits from machine 
interactivity. However, this finding should be interpreted with caution since it 
may be due to the choice of an app whose primary purpose is not social 
networking, although a social feature is included. Thus, the social dimensions 
from person interactivity should not be deemed irrelevant to app usage. In fact, 
they appear to be very active in evoking positive emotions. This is reasonable 
because emotions are more natural during human interactions. However, many 
social connections are not always beneficial as the results show that social 
connectedness is negatively related to positive emotions. This could be a 
fruitful area for future research.  
 
A second observation is that instrumental benefits are the sole source of 
negative emotions, but they do not affect positive emotions at all. These 
contrasting effects demonstrate the desirability of an independent 
conceptualisation of positive and negative emotions. Although the comparison 
between utilitarian and hedonic benefits is common in marketing, it has not 
been undertaken in the IS domain. This finding implies that some of the 
established relationships in IT adoption or continuance could be non-linear. 
For example, when perceived usefulness deteriorates, a user’s attitude toward 
using a technology may turn negative much more dramatically than the rate of 




3.9.2 Managerial Implications 
In a time when mobile services are increasingly pervasive, our study is very 
relevant. Although it is a lucrative market and expected to continue flourishing 
in the coming decades, mobile apps are extremely competitive as the barrier to 
enter the market is relatively low. It is also one of most vibrant places for 
innovation. Currently, too many apps are competing for users’ attention. 
Therefore, it is imperative for a business to go beyond adoption and learn their 
consumers’ continuance intentions to achieve long-term sustainability. To do 
this, firms require a better understanding of customers’ decision making 
processes. 
 
On the cognitive side, a customer’s expectations and perceptions of 
performance are very crucial for satisfaction and thus continuance in the long 
term. While devoted to offering superior value propositions to customers, 
firms would also be better positioned by understanding and properly managing 
customer expectations. According to the expectancy disconfirmation theory, 
high expectations may drive more initial purchases; nevertheless, they are also 
more difficult to meet. Unmet expectations can have a greater impact on 
product or service evaluations than matched or even exceeded ones (Mittal et 
al. 1998). In contrast, relatively low expectations may not always be 
unfavourable. For example, many mobile users appear to be very tolerant of 
the imperfect performance of some apps. Perhaps these imperfections are 
anticipated when a technology is perceived as experimental. However, 
companies should also be aware that user expectations are highly dynamic, 
especially considering the fluid nature of the app market. An experimental 
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version of an app is useful for evaluating customer needs and expectations. 
Firms should also be sensitive to customer feedback and adapt to their 
changing expectations. 
 
In parallel to the cognitive process, a consumer’s emotional experience also 
matters. This has been underestimated in traditional IT services. As 
information technologies become more personal, interactive, and hedonic, the 
impact of emotional feelings on IT usage is increasingly salient. It is well 
understood that increasing emotional attachment can lead to a longer period of 
retention (Fullerton 2003). Successful mobile app developers have already 
learned this and embedded emotional elements into their design. For example, 
apps like foursquare apply game mechanisms to transform relatively tedious 
functions (e.g., check-in) into more enjoyable experiences. Enhanced 
interactivity also adds attractiveness to apps, and thus more positive emotions 
(Vodanovich et al. 2010). User friendliness is paramount in app design, and 
Apple has published guidelines on user-app interactions for app developers to 
maintain its high standard of user experience (Apple 2012).  
 
App companies should strengthen their competency at delivering the four most 
desirable benefits: instrumental benefits, experiential benefits, social image, 
and social connectedness. Traditionally, only the first benefit is considered 
because IT was once mainly used for improving efficiency and effectiveness 
in workplaces. However, IT today has gone far beyond this role as it becomes 
ubiquitous. Our results suggest that, in addition to being useful, mobile apps 
are expected to be experiential and social, both of which are more emotionally 
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inductive. An experience-oriented app cares not only about the outcome, but 
the entire interaction process (Edvardsson et al. 2011). The influence of online 
social networking is on the rise, and mobile phones equipped with persistent 
internet connection and location identification are uniquely aligned with this 
trend. The smartphone is an ideal platform for firms to further evolve the 
“social” concept. Yet, managing too many social networks can be a chore to 
some people. The business based on social networks may have reached a 
tipping point for firms to rethink their offerings. A solution to integrate 
disconnected social networks may be one direction to pursue.  
 
Another important suggestion for companies keen on customer retention is to 
do the basic things right. Many companies are competing to exceed customer 
expectations and trying every means to delight them. Despite all the costly 
efforts, the reactions from customers do not seem very encouraging (Dixon et 
al. 2010). Worse still, delighting customers hardly pays off when an idea is 
easily imitable (Rust and Oliver 2000). The findings about the relationships 
between instrumental benefits and emotions remind firms that doing the basics 
right should be their top agenda, as failure to do so is highly detrimental to 





CHAPTER 4     CONCLUSIONS 
 
Inspired by the growing importance and rapid development of the mobile 
industry, this thesis attempts to understand customer retention in the context of 
mobile communications, or what we call the “mobile service system”. 
Specifically, two phenomena normally neglected in the retention literature are 
examined. The first phenomenon is the interdependence between products and 
services. Arising from this, the first study discusses customer loyalty under 
spillover effects between products and services. Specifically, it addresses the 
following two questions: 
1. How is loyalty influenced by spillover effects within a service system?  
2. How are spillover effects affected by customer expertise? 
 
The second notable phenomenon is the rise of mobile apps. Arising from this, 
the second study examines the continued usage of mobile apps. It addresses 
the following three questions: 
1. How do emotions, in addition to cognitions, affect continuance intentions 
of mobile apps?  
2. What are the general benefits a user can obtain from using mobile apps?  
3. How do these benefits affect a user’s cognitive and emotional responses to 
mobile app experiences? 
 
To answer these questions, a questionnaire survey and structural equation 
modelling were employed in each study. A summary of the key findings is 
provided next, followed by an exposition of the theoretical and practical 
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implications. The thesis concludes with a discussion of the limitations and 
suggestions for future research. 
 
4.1 KEY FINDINGS 
Based on the information processing theories, the first study investigated the 
spillover effects within a service system. Of particular note, the role of 
customer expertise on spillover effects was examined for the first time. The 
results show that: 
 Spillover effects exist between products and services within a service 
system. However, they exhibit different patterns, depending on a 
customer’s expertise.  
 The effects of spillovers on loyalty are more prominent for customers with 
low expertise on mobile communications.  
 Higher switching costs are related to higher loyalty intentions towards 
network services, but their impact is much less salient than customer 
satisfaction. 
 
The second study examines the emotional factors in the formation of customer 
retention. The focus on mobile apps is a response to the emerging trend in 
both consumers’ usage behaviour and the changing landscape of the mobile 
industry. A dual-mechanism model (i.e., cognition and emotion) is proposed to 




 Continuance intention is a result of cognition as well as emotions. 
Satisfaction follows a disconfirmation process, and positive and negative 
emotions are leveraged by arousal.  
 It appears that the cognitive process is only affected by instrumental and 
experiential benefits, and that the influence of experiential benefits on 
satisfaction is exclusively channelled by disconfirmation.  
 Interestingly, positive emotions are affected by all but instrumental 
benefits, whereas negative emotions are only affected by instrumental 
benefits.  
 These results apply to both types of apps studied (i.e., note-taking and 
photo-sharing apps), and no significant differences are found between 
male and female users. 
 
4.2 CONTRIBUTIONS 
This section discusses the contributions of the two studies in an integrative 
manner and links them in a broader context. Taken together, the two studies 
offer some unique insights on customer retention. Several recommendations 
are provided for the three current main players in the mobile industry: the 
network operator, the handset manufacturer, and the mobile app developer. 
 
4.2.1 Theoretical Implications 
Our findings have contributed to the customer retention literature on two 
important aspects. First, retention is shaped by a value co-creation service 
system. Many models have been built for identifying the antecedents of 
customer retention, and these models have been continuously improved by 
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accounting for moderators such as customer characteristics and marketplace 
situations (Seiders et al. 2005). Useful guidelines for practitioners have been 
provided based on these models. However, while firms are striving for 
excellence inspired by these theories and guidelines, their vulnerability or 
advantages from stakeholders who collaboratively deliver the intended 
outcomes to customers within a service system are unnoticed. Such negligence 
may be rooted in the conventional view that value is embedded in a product or 
service alone, rather than co-created. Under this assumption, a pure product or 
service perspective seems adequate. Therefore, appreciation of the existence 
and importance of spillover effects starts from a mindset change from this 
restrictive view to the service system perspective. Going a step further, 
spillovers are moderated by expertise because people with different levels of 
expertise tend to differ on making judgments and decisions. This is an 
important contribution as expertise has rarely been considered in studies of 
retention.  
 
Second, retention is a function of both cognitive and emotional factors. The 
second study to some extent complements the first as the study of spillover 
mainly lies in the cognitive domain of customer perception. Furthermore, it 
also shows the differentiated effects of utilitarian and hedonic benefits on 
emotions. From an operational perspective, this finding implies two ways of 
increasing retention: never disappointing customers on the utilitarian needs; 
developing emotional attachment through engaging experiential moments. 
Although these findings on retention are derived from the mobile service 
system, their implications are expected to have broad appeal beyond the 
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mobile communications industry as customers today increasingly desire 
holistic and personalised experiences.  
 
Moreover, the two studies have demonstrated the entanglement of IT and 
services. Whether services drive technology or technology drives services has 
intrigued the service research community (Ostrom et al. 2010). It appears that 
an interdisciplinary perspective can benefit both areas. An examination of IT 
independent of its business and social implications would be less relevant. 
Likewise, a study of technology-enabled service offerings without considering 
consumers’ intentions to adopt and continue to use them would also be 
inadequate. Recognising this, some researchers suggest that “advancing 
technology and service research will require new initiatives that drive 
reconciliation of currently disparate research streams” (Ostrom et al. 2010, p. 
30). A sweet spot where the two research streams converge might be a focus 
on customer experience.  
 
Superior customer experience is germane to a firm's competitive advantage. 
The two aspects reflected by the two studies are indicative of the imperative 
constituents of good experience. First, experiences from customers' 
perspective emerge from the whole rather than the parts. It is about every 
touch point of consumption (Verhoef et al. 2009). Second, experiences include 
multiple levels of customer involvement, and emotion is an important 
component (Gentile et al. 2007). The emotional aspect is particularly lacking 
in IS research, probably because its main focus has traditionally been the 
organisational use of information technologies. IS research can benefit from 
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contextualising IT as delivering service to a person (e.g., mobile shopping) 
instead of feature-rich gadgets or applications. 
 
4.2.2 Managerial Implications 
This section discusses practical implications of the mobile service system 
(network operators, handset manufacturers, and app developers) in a broader 
context. Network operators are confronted with a paradox: to provide quality 
service the network should run in the background without any interruption, 
which means customers are rarely aware of its service unless connectivity 
problems arise. As a result, customer retention may be heavily influenced by 
price and switching costs, which is not desirable for the network operators. 
Mobile apps may be an opportunity for operators to avoid becoming a 
commodity. Another advantage of network operators is their ready access to 
customer data, such as usage habits and mobile phone preferences. The role of 
network operators can be redefined as an information hub connecting 
customers and suppliers in what Achrol and Kotler (1999) called the customer 
opportunity network. SingTel, the largest telecommunications company in 
Singapore, is now heavily investing in these two areas. A unit called Digital 
Life has been set up to champion the new initiatives (Chan 2013). Multiple 
apps such as mobile cash payment and messaging have been launched and a 
mobile advertising company has been acquired to further leverage on customer 
data. However, one of its competitors is a bit hesitant about such venture, and 
it believes “app developers and owners will work with the telcos in future to 
ensure their users have access to their applications in an efficient and 
affordable manner” (Phneah 2013). The focus of that company will remain on 
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providing quality telecommunications or data connections services. The 
outcomes of these diverging strategies are important for the industry to learn.  
 
For handset manufacturers, the salience of handsets in everyday use makes 
them more susceptible to spillovers from network services. Hence, the service 
quality of network services should be an important factor to consider when 
choosing operators to distribute handsets. Excellence of handsets today is 
defined by the service system in which it resides. A quality handset alone is 
insufficient to impress the markets. This partly explains why Nokia is still 
struggling with its smartphone business although reviews of its recent handsets 
are quite positive (CNET 2012). An important reason for many customers to 
shy away from the Nokia smartphones is the absence of key apps available on 
other platforms, such as a decent photo-sharing app like Instagram. Nokia has 
responded to this by making clones of some of these key apps (Kovach 2013). 
This is not a bad move given the lack of a supportive app developing 
community. Popular apps like Instagram are expected to create higher 
engagement and evoke deeper emotional attachment with the phone.  
 
App developers are challenged by stiff competition, not just among 
themselves, but also from network operators, handset manufacturers, and even 
users. As more do-it-yourself tools become available, users with zero 
programming skills may make their own apps that are better tailored to their 
personal needs (The Economist 2012). Further development along this 
trajectory may fundamentally challenge the current app business. A 
collaborative relationship with these users may be a promising path to pursue 
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for compelling apps in the future. However, app developers should also be 
wary of spillovers from other, perhaps unrelated, apps in the same app store 
(e.g., Apple’s App Store, Google Play). Such effects are analogous to 
spillovers in a physical retail store where the change of price and quality of 
one product can influence the demand for other items (Janakiraman et al. 
2006). For example, some successful apps have attracted many copycats that 
threaten their market share, and inappropriate in-app advertising behaviours 
may disrupt the entire mobile experience (BBC 2012). However, unlike 
traditional retail businesses where regulations on such issues are well-
established, how to resolve these problems in an app store is not clear yet. App 
developers need to work together with their “retail stores” to mitigate these 
negative spillovers. 
 
Overall, the mobile service system is highly interdependent. The three major 
players are even more intertwined today as mobile phones are not just 
competing on hardware, but increasingly on the apps that they can run. In 
addition, the burden on the network is higher as most apps demand a stable 
internet connection and their data consumption is growing exponentially. 
Some industry giants have already sensed this trend and acted swiftly. For 
example, Amazon has developed its own tablet and achieved great success. It 
is also expected to launch its first smartphone featuring seamless integration 
with Amazon services in late 2012 (Luk 2012). Such actions can be proactive 
measures to manage spillover effects whose sources were previously not in 
these companies’ control. Other firms, such as Google and Microsoft that 
provide operating systems for mobile devices, tackle the spillover issue in a 
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subtle manner. They have made their own smartphones or tablets and use them 
as benchmarks for devices powered by their operating systems, although they 
are better recognised as software companies. This is an attempt to control 
potential negative spillovers from some poorly designed devices by other 
manufacturers that would tarnish their products’ (i.e., mobile operating 
systems) reputation. For firms, the locus of competence has expanded from 
their own territory to the entire value network where it resides. Understanding 
the relationships between collaborative parties from both the company and 
customer perspectives should be at the top of a firm’s strategic agenda.  
 
Another trend to watch is the convergence of smartphones, laptops, and tablets, 
which is part of what former Apple CEO Steve Jobs called the “Post-PC Era”. 
Although such convergence is debatable, the erosion of computer sales due to 
rising sales of smartphones and tablets is evident (Gartner 2012). Aside from 
these physical forms, a unified user experience across multiple devices 
powered by converging operating systems is on its way. Improved integration 
between smartphones, laptops, and tablets is featured in the latest operation 
systems from the three dominant players, namely Apple, Google, and 
Microsoft. These operation systems define the services that a device can offer. 
Hence, the abovementioned implications could be readily extended to 
applications on platforms other than mobile phones. Moreover, opportunities 
for devices such as tablets do not just lie in personal use. Recent research has 
shown growing interest in iPads (i.e., tablet computers designed by Apple) 
from the education sector (IDC 2012), and the arrival of tablets has blurred the 
boundary between work and personal life (The Economist 2011). Therefore, 
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the significance of our findings can be potentially expanded to more diverse 
areas, and such IT development offers great opportunities for future research 
on mobile services.   
 
4.3 LIMITATIONS 
Our findings may be bounded by several limitations. First, a convenient 
sampling approach was used for both studies. The data were collected from 
university students and thus may not be representative of the entire population. 
The majority of the respondents are in their 20s, while mobile users range 
from teenagers to the elderly. For the first study, a more inclusive sample may 
allow us to compare groups with more divergent expertise levels of mobile 
technologies, e.g., students versus the retired. The results from such a 
comparison could be more compelling and further reinforce the findings 
established in this study. For the second study, although smartphone app users 
are generally younger and survey results show that the majority of people who 
use photo-sharing apps like Instagram are between the ages of 18 and 34 (Kerr 
2012), future research could include samples with more diverse profiles. For 
example, note-taking apps may be used differently by working professionals 
and students. 
 
It would also be useful to measure the overall experiences in addition to the 
separate assessment of satisfaction with the products or services in the first 
study. By doing so, we would be able to identify the respective contributions 
of products and services to the total experience, and understand how spillovers 
are realised through overall evaluations. Extending our study to other contexts 
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is necessary for better generalisability of spillover effects. Mobile phones are 
usually seen as personal and thus more emotionally attached. This may be 
especially true among the younger generation who tend to be more passionate 
about electronic gadgets and pursue more hedonic benefits from mobile 
phones (Vodanovich et al. 2010). The magnitude and pattern of spillovers may 
differ in other service systems. 
 
We also acknowledge the issue involving the choice of apps in the second 
study. The apps selected may be inadequate to capture the heterogeneity of 
mobile apps. An important dimension characterising technology-mediated 
services is the degree of interactivity because it indicates the level of customer 
participation when using a technology (Bolton and Saxena-Iyer 2009; 
Wünderlich et al. 2012). Of the many constructs examined in the second study, 
emotions seem most likely to be affected by the level of customer participation 
(Bloemer and de Ruyter 1999). High participation tends to evoke more 
emotional responses. Both types of apps used in the second study require 
relatively high user interaction. An examination of low-interactivity apps, such 
as news and video apps, may offer new insights.  
 
4.4 DIRECTIONS FOR FUTURE RESEARCH 
The findings of the two studies in this thesis are complementary to some 
extent. The scope of spillover effects could be expanded to include mobile 
apps as they are an essential part of the increasingly complex system that 
requires better coordination between applications, mobile phones, and network 
operators. An explicit account of emotions in the spillover process may 
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produce fresh insights. For instance, an examination of the extent of 
contagiousness of emotions in comparison to cognitions could be interesting.  
 
Moreover, each individual study could be further extended. For the first study, 
researchers could examine spillover patterns between combinations of 
products and services that vary markedly in quality (e.g., high quality handset 
with low quality network). This is interesting because different combinations 
may influence the perceived association direction and strength between 
products and services, which subsequently affect the spillover effects. For the 
second study, a promising research direction lies in the future considerations 
that are expected to affect continuance intentions (Lemon et al. 2002). Users 
may be forward-looking when they assess mobile apps because this is a 
rapidly evolving industry and many novel ideas are still in their infancy. 
Direct evidence of this includes the high frequency of app updates and the 
ever-changing new app recommendation list in the app market. Users with a 
positive opinion of an app may be more optimistic about its future and, 
consequently, show higher continuance intentions.  
 
Contemporary mobile services like apps are new, not only to ordinary 
consumers, but also to service providers, phone makers, and ultimately the 
whole society. They have provided creative solutions for travelling, shopping, 
and networking, just to name a few. Yet, as a developing phenomenon, it also 
brings many new questions. For example, with its ubiquitous connectivity, the 
mobile phone becomes a platform where physical and virtual spaces meet. A 
pertinent question is how this integration is changing our behaviours. 
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Shoppers are browsing the mobile internet for product reviews or better deals 
in retail stores. Ordinary people are challenging conventional journalism with 
greater richness and immediacy of information through mobile phone cameras 
and information sharing apps. To comprehend the impact of such 
developments on business is an urgent and challenging task for many 
companies. Therefore, the mobile service industry is an important area that 
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APPENDIX A. AN OVERVIEW OF RESEARCH ON 
QUALITY AND SATISFACTION (1972-2011) 
 
A descriptive bibliometric analysis was undertaken to obtain a general 
understanding of research on quality and satisfaction in the past four decades 
(i.e., 1972-2011). The data were retrieved from the ISI Web of Science 
including both Science Citation Index Expanded (SCI-EXPANDED) and 
Social Sciences Citation Index (SSCI). The criteria used in our query are 
shown in Table A.1. In total, 5907 records were found. 
Table A.1  Data Collection Criteria 
Field Criteria 
Topic Quality AND Customer Satisfaction OR Consumer 
Satisfaction 
Document Type Journal Articles Only 
Language English 
Database SCI-EXPANDED, SSCI 
Time span 1972- 2011 
 
Based on the data collected, the following analyses were conducted: 
1. Number of articles published in each year from 1972 to 2011 (Figure A.1). 
Figure A.1 shows increasing interest in this area in recent years. 
2. Location of authors’ affiliations (Figure A.2). Research in this area is more 
internationalised with significant contributions from Asian and European 
authors. 
3. Top 25 authors ranked by the total number of articles on quality and 
satisfaction published from 1972 to 2011 (Table A.2). 
4. Top 25 most cited journal articles (Table A.3). The majority of the articles 
were published in the 1990s, mostly on the Journal of Marketing.  
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5. Top 25 journals ranked by the total number of articles on quality and 
satisfaction published from 1972 to 2011 (Table A.4).  
6. Most cited journals by areas (Figure A.3). Marketing continues to be the 
dominant intellectual source that drives research on quality and satisfaction. 




Figure A.1  Articles Published in Each Year 
 
 













































































































































































Table A.2  Top 25 Authors 
All (1972-1991) Freq 1972-1991 Freq 1992-2001 Freq 2002-2011 Freq 
Mattila A.S. 25 Oliver R.L. 4 Oliver R.L. 11 Mattila A.S. 23 
de Ruyter K. 24 Westbrook R.A. 4 Rust R.T. 11 Kim J. 16 
Savell J.W. 18 Swan J.E. 3 Brown S.W. 10 de Ruyter K. 15 
Cleary P.D. 17 Andreasen A.R. 2 Cleary P.D. 9 Elliott M.N. 15 
Elliott M.N. 17 Bearden W.O. 2 de Ruyter K. 9 Han H. 15 
Grewal D. 16 Bloch P.H. 2 Fornell C. 9 Lee S. 15 
Hays R.D. 16 Bolton R.N. 2 Johnson M.D. 9 Homburg C. 13 
Kim J. 16 Cadotte E.R. 2 Babin B.J. 7 Savell J.W. 13 
Oliver R.L. 16 Calnan M. 2 Grewal D. 7 Chang H.H. 12 
Rust R.T. 16 Drew J.H. 2 Spreng R.A. 7 Verhoef P.C. 12 
Wirtz J. 16 Fornell C. 2 Wetzels M. 7 Yang C.C. 12 
Han H. 15 Galano J. 2 Wirtz J. 7 Hays R.D. 11 
Johnson M.D. 15 Hawes D.K. 2 Anderson E.W. 6 Matzler K. 11 
Lee S. 15 Hunt H.K. 2 Zeithaml V.A. 6 Flavian C. 10 
Bolton R.N. 14 Margolis R.B. 2 Bettencourt L.A. 5 Zaslavsky A.M. 10 
Fornell C. 14 Sabourin S. 2 Bitner M.J. 5 Brady M.K. 9 
Zaslavsky A.M. 14 Sommers P.A. 2 Bolton R.N. 5 Camarero C. 9 
Brown S.W. 13 Sorensen J.L. 2 Hays R.D. 5 Chen L.H. 9 
Homburg C. 13 Williams S.J. 2 Mattsson J. 5 Chiu C.M. 9 
Verhoef P.C. 13 Adams N.A. 1 Miller R.K. 5 Grewal D. 9 
Brady M.K. 12 Adelman M.B. 1 Parasuraman A. 5 Jang S. 9 
Chang H.H. 12 Ahuvia A.C. 1 Reagan J.O. 5 Kim C. 9 
Matzler K. 12 Ali S.W. 1 Savell J.W. 5 Kim M. 9 
Wetzels M. 12 Andersonharper H.M. 1 Sirgy M.J. 5 Kwong C.K. 9 







Table A.3  Top 25 Most Cited Journal Articles 





Measuring Service Quality - A Reexamination and Extension Cronin, J.J.; Taylor, S.A. J. Marketing 1992 1066 
The Behavioral Consequences of Service Quality 
Zeithaml, V.A.; Berry, L.L.; 
Parasuraman, A. 
J. Marketing 1996 1056 
Customer Satisfaction, Market Share, and Profitability - Findings from 
Sweden 
Anderson, E.W.; Fornell, C.; 
Lehmann, D.R. 
J. Marketing 1994 672 
Whence Consumer Loyalty? Oliver, R.L. J. Marketing 1999 660 
The Antecedents and Consequences of Customer Satisfaction for 
Firms 
Anderson, E.W.; Sullivan, 
M.W. 
Market. Sci 1993 608 
The Different Roles of Satisfaction, Trust, and Commitment in 
Customer Relationships 
Garbarino, E.; Johnson, M.S. J. Marketing 1999 602 
A National Customer Satisfaction Barometer - The Swedish 
Experience 
Fornell, C. J. Marketing 1992 572 
A Dynamic Process Model of Service Quality - From Expectations to 
Behavioral Intentions 
Boulding, W.; Kalra, A.; 




The American Customer Satisfaction Index: Nature, Purpose, and 
Findings 
Fornell, C.; Johnson, M.D.; 
Anderson, E.W.; Cha, J.S.; 
Bryant, B.E. 
J. Marketing 1996 538 
Assessing the Effects of Quality, Value, and Customer Satisfaction on 
Consumer Behavioral Intentions in Service Environments 
Cronin, J.J.; Brady, M.K.; 
Hult, G.T.M. 
J. Retailing 2000 526 














Table A.3  Top 25 Most Cited Journal Articles (Continued) 





Putting the Service-Profit Chain to Work 
Heskett, J.L.; Jones, T.O.; 
Loveman, G.W.; Sasser, 
W.E.; Schlesinger, L.A. 
Harv. Bus. Rev 1994 449 
A Multistage Model of Customers Assessments of Service Quality and 
Value 




Understanding Information Systems Continuance: An Expectation-
Confirmation Model 
Bhattacherjee, A. MIS Quart 2001 434 
Patient Satisfaction - A Valid Concept Williams, B. Soc. Sci. Med 1994 405 
Reassessment of Expectations as a Comparison Standard in Measuring 
Service Quality - Implications for Further Research 
Parasuraman, A.; Zeithaml, 
V.A.; Berry, L.L. 
J. Marketing 1994 399 
The Voice of the Customer Griffin, A.; Hauser, J.R. Market. Sci 1993 387 
Customer Switching Behavior in Service Industries - An Exploratory 
Study 
Keaveney, S.M. J. Marketing 1995 385 
A Reexamination of the Determinants of Consumer Satisfaction 
Spreng, R.A.; MacKenzie, 
S.B.; Olshavsky, R.W. 
J. Marketing 1996 369 
Market-Based Assets and Shareholder Value: A Framework for 
Analysis 
Srivastava, R.K.; Shervani, 
T.A.; Fahey, L. 
J. Marketing 1998 362 
Consumer Trust, Value, and Loyalty in Relational Exchanges 
Sirdeshmukh, D.; Singh, J.; 
Sabol, B. 
J. Marketing 2002 354 
Customer Evaluations of Service Complaint Experiences: Implications 
for Relationship Marketing 
Tax, S.S.; Brown, S.W.; 
Chandrashekaran, M. 
J. Marketing 1998 351 
A Dynamic Model of the Duration of the Customer’s Relationship 
with a Continuous Service Provider: The Role of Satisfaction 
Bolton, R.N. Market. Sci 1998 349 
River Magic - Extraordinary Experience and the Extended Service 
Encounter 










Table A.4  Top 25 Journals 
All Years Frq† Pct^ 1972-1991 Frq Pct 1992-2001 Frq Pct 2002-2011 Frq Pct 
All 5907 100 All 137 100 All 1495 100 All 4275 100 





J. Bus. Res 155 2.62 J. Consum. Res 8 5.84 J. Serv. Manage* 57 3.81 
African. J. Bus. 
Manage 
116 2.71 
Total Qual. Manag. 
Bus. Excell. 
137 2.32 Behav. Ther 7 5.11 
Total. Qual. 
Manage 
51 3.41 Serv. Ind. J. 113 2.64 
Serv. Ind. J. 131 2.22 
Community. Ment. 
Health. J. 
5 3.65 J. Bus. Res 47 3.14 J. Bus. Res 108 2.53 
African. J. Bus. 
Manage 
116 1.96 J. Marketing 5 3.65 J. Marketing 30 2.01 J. Serv. Manage* 106 2.48 
Psychol. Marketing 104 1.76 J. Consum. Aff 4 2.92 J. Retailing 30 2.01 Psychol. Marketing 77 1.80 
J. Marketing 97 1.64 J. Econ. Psychol 4 2.92 Psychol. Marketing 27 1.81 J. Serv. Res 76 1.78 
J. Retailing 86 1.46 J. Market. Res. 4 2.92 J. Consum. Res 18 1.20 Expert. Syst. Appl 71 1.66 
Adv. Consum. Res 80 1.35 J. Retailing 4 2.92 Psychiat. Services 18 1.20 J. Marketing 62 1.45 
J. Acad. Market. 
Sci 




J. Serv. Res 76 1.29 
Annu. Reliab. 
Maintainab. Symp 
3 2.19 Soc. Sci. Med 17 1.14 
J. Acad. Market. 
Sci 
62 1.45 
Expert. Syst. Appl 73 1.24 Qual. Prog 3 2.19 J. Adv. Nursing 16 1.07 
Int. J. Hosp. 
Manage 
58 1.36 
Tourism. Manage 68 1.15 AT&T. Tech. J. 2 1.46 
J. Acad. Market. 
Sci 







Table A.4  Top 25 Journals (Continued) 









15 1.00 Manag. Serv. Qual 54 1.26 
J. Services. 
Marketing 
62 1.05 Eur. J. Marketing 2 1.46 
Int. J. Qual. 
Health. Care 
15 1.00 J. Retailing 52 1.22 
Total. Qual. 
Manage 
62 1.05 Eval. Prog. Plann 2 1.46 Med. Care 15 1.00 Eur. J. Marketing 49 1.15 
Int. J. Hosp. 
Manag 




Manag. Serv. Qual 54 0.91 
Hosp. Community. 
Psychiat 
2 1.46 Eval. Prog. Plann 13 0.87 J. Bus. Ethics 33 0.77 
Eur. J. Marketing 51 0.86 
J. Appl. Behav. 
Anal 
2 1.46 J. Market. Res 13 0.87 Health Serv. Res 30 0.70 
J. Cons. Res 48 0.81 
J. Health. Soc. 
Behav 
2 1.46 Tourism. Manage. 13 0.87 
Ind. Manage. Data. 
Syst 
30 0.70 
J. Market. Res 45 0.76 






J. Travel. Tourism. 
Marketing 
29 0.68 
Health. Serv. Res 42 0.71 
Royal. Society. 
Health. J. 
2 1.46 Health. Serv. Res. 11 0.74 J. Consum. Psychol 28 0.66 
Psychiat. Serv 38 0.64 
Soc. Sci. Med. Part 
A Med. Sociol 
2 1.46 J. Anim. Sci 10 0.67 J. Marketing. Res 28 0.66 
J. Bus. Ethics 35 0.59 
Admin. Ment. 
Health 
1 0.73 J. Econ. Psychol 10 0.67 Inform. Manage 27 0.63 
Med. Care 35 0.59 
Akron. Bus. Econ. 
Rev 
1 0.73 Comput. Ind. Eng 9 0.60 
Int. J. Oper. Prod. 
Manage 
27 0.63 




Figure A.3  Most Cited Journals by Areas 
 
1. The top 25 journals in each of the three periods (i.e., 1972-1991, 1992-
2001, and 2002-2011) listed in Table A.4 are classified into ten categories 
respectively. 
2. Classification is based on the scheme used in the Journal Quality Guide 
published by the Association of Business Schools (Harvey et al. 2010). 
The “Operations & Technology Management” and “Operations Research 
and Management Science” categories are combined into “Operations 
Management”. 
3. Two categories, namely Service and Medicine, are added.  































Item Source Item 
Handset/Network 
Service Quality 






evaluation of the 
relative 
inferiority/superio
rity of a product 
or service (Taylor 
& Baker, 1994)  
The overall handset/network performance is of 
high standard/excellent. 
(Taylor & Baker, 1994) Overall, I consider 
XYZ’s services to be excellent. 
I believe that the quality of my 
handset/network service is low. 
(Taylor & Baker, 1994) I believe that the 
general quality of XYZ’s services is low. 
Overall, the quality of the handset/network 
service I’m using is… (1 = Extremely Poor, 7 
= Extremely Good). 
(Taylor & Baker, 1994) The quality of XYZ’s 








and his or her 





Compared to most other people, I know more 
about mobile technology. 
(Flynn and Goldsmith 1999) Compared to 
most other people, I know less about fashion 
clothing. 
Among my circle of friends, I’m one of the 
“experts” on mobile phones and the technology 
behind it. 
(Flynn and Goldsmith 1999) Among my circle 
of friends, I’m one of the “experts” on fashion 
clothing. 
I’m capable of correctly identifying the causes 
when a problem occurs. 
(Park & Moon, 2003) Do you know precisely 
what attributes of a computer decide the 
function of the computer? 
I choose my handset and network correctly 
based on my own knowledge, without others’ 
advice. 
(Park & Moon, 2003) Do you think you can 
make a satisfactory purchase of a computer 
based on only your own knowledge, without 
















The costs incurred 




(Burnham et al. 
2003). 
In general it would be troublesome changing 
operators. 
(Jones et al. 2000) In general it would be a 
hassle changing banks. 
On the whole, I would spend a lot (e.g., time, 
money, effort, etc.) if I changed operators. 
(Jones et al. 2000) It would take a lot of time, 
money, and effort to changing banks. 
 
For me, the costs of switching network 
operator would be high.  
(Jones et al. 2000) For me, the costs in time, 
money, and effort to switch banks are high.  
All things considered, I would lose a lot in 
changing operators. 
(Ping 1993) All things considered, the 









judgment of his or 
her fulfilment 




time (Anderson et 
al. 1994). 
My handset/network … me. (1 = displeased, 7 
= pleased) 
(Wirtz & Lee 2003) Pleased me to displeased 
me 
My handset/network did a … job for me. (1 = 
poor, 7 = good) 
(Wirtz & Lee 2003) Did a good job for me to 
did a poor job for me 
I’m … with my handset/network. (1 = 
dissatisfied, 7 = satisfied) 
(Wirtz & Lee 2003) Very satisfied with to very 
dissatisfied with 
I’m … with my handset/network. (1 = 
disgusted, 7 = contented) 
(Wirtz & Lee 2003) Contented with to 
disgusted with 
My handset/network is a … choice. (1 = poor, 
7 = wise) 
(Wirtz & Lee 2003) Wise choice to poor 
choice 
I’m … with my handset/network. (1 = 
unhappy, 7 = happy) 























business with a 
specific firm in 
the long term, and 
recommending it 
to others (Oliver, 
1999). 
I am likely to say positive things about my 
handset brand/network operator to other 
people. 
(Zeithaml et al. 1996) Say positive things 
about XYZ to other people.  
I consider current handset brand/network my 
first choice in the future. 
(Zeithaml et al. 1996) Consider XYZ your first 
choice to buy services.  
I would encourage friends and relatives to buy 
the same brand/choose this network operator 
I’m currently using. 
(Zeithaml et al. 1996) Encourage friends and 
relatives to do business with XYZ. 
I would recommend my handset brand/network 
operator to someone who seeks my advice. 
(Zeithaml et al. 1996) Recommend XYZ to 
someone who seeks your advice. 
Next time I would buy handset of this brand 
again/I will continue to subscribe to the current 
network operator in the future. 
(Zeithaml et al. 1996) Do more business with 

















The extent to 





It is useful to me. 
(Davis 1989) I would find CHART-MASTER 
useful in my job. 
It enhances my efficiency. 
(Davis 1989) Using CHART-MASTER in my 
job would increase my productivity. 
It makes … easier. 
(Davis 1989) Using CHART-MASTER would 





The extent of fun 
a user experiences 
when using a 
mobile app 
(Venkatesh et al. 
2012) 
Using the app is enjoyable. 
(Venkatesh et al. 2012) Using mobile internet 
is enjoyable. 
Using the app is entertaining. 
(Venkatesh et al. 2012) Using mobile Internet 
is very entertaining. 
Using the app is fun. 





The extent to 
which using a 
mobile app 
reflects one’s 
social or personal 
identity (Nysveen 
et al. 2005) 
I use it to express who I want to be. 
(Thorbjørnsen et al. 2007) I use MMS to 
express who I want to be. 
It fits my personality. 
(Thorbjørnsen et al. 2007) Using mobile 
services like MMS is part of how I express my 
personality. 
Using the app is well regarded by my friends. 
(Lassar et al. 1995) This brand of television 
will be well regarded by my friends. 
I use it to express my personal values. 
(Thorbjørnsen et al. 2007) I use MMS to 
















The extent to 
which one feels 
connected to 
others through 
using the mobile 
app. 
Using the app makes me feel closer to my 
friends or family. 
(Smock et al. 2011) I use facebook because it 
makes feel less lonely. 
It is one way to stay in touch with friends or 
family. 
(Smock et al. 2011) I use facebook to keep in 
touch with friends and family. 
It helps me meet new people. 
(Smock et al. 2011) I use facebook to meet 
new people. 
It keeps me up-to-date on people or events I’m 
interested in. 
(O’Keefe and Sulanowski 1995) To keep up-
to-date on people and events. 
Through the app I feel connected to a 










Recall your experience with …, how 
frequently you felt … 
amazed, surprised, aroused, astonished  





The degree of 
positive valence 
of an emotional 
response to a 
stimulus  
Recall your experience with …, how 
frequently you felt … 
delighted, excited, happy, cheerful, relaxed, 
content, enthusiastic 
(Oliver 2010) delighted, excited, enthusiastic, 




The degree of 
negative valence 
of an emotional 
response to a 
stimulus  
Recall your experience with …, how 
frequently you felt … 
anxious, annoyed, disappointed, upset, bored, 
tired 
(Oliver 2010) annoyed, bored, upset, 
disappointed, tired, anxious 
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The extent to 
which actual 
usage experience 
of the mobile 
service meets one’ 
expectation 
(Oliver 1997) 
The problems encountered with the app 
were … (1 = much more serious than 
expected; 7 = much less serious than expected) 
(Oliver 1980) The problems encountered with 
the shot were much more serious than 
expected … pretty much as expected … much 
less serious than expected. 
Overall, the benefits received from the apps 
were… (1 = much less than expected; 7 = 
much greater than expected) 
(Oliver 1980) The benefits received were 
much less than expected … much greater than 
expected. 
My overall experience with the app was… (1 = 
much worse than expected; 7 = much better 
than expected) 
(Limayem et al. 2007) My experience with 






The level of 
fulfilment based 
on the cumulative 
usage experiences 
over time 
(Anderson et al. 
1994) 
I’m … with using the app. (1 = extremely 
unpleasant; 7 = extremely pleasant) 
(Oliver & Swan 1989) Pleased to displeased 
me 
I’m … with the app. (1 = extremely 
dissatisfied; 7 = extremely satisfied) 
(Oliver & Swan 1989) Very satisfied with to 
very dissatisfied with 
It did a … job for me. (1 = extremely bad; 7 = 
extremely good) 
(Oliver & Swan 1989) Did a good job for me 
to did a poor job for me  
My choice to use the app was a … one. (1 = 
extremely poor; 7 = extremely wise) 








continue using an 
app in the long 
term (Oliver 
1999). 
I plan to continue using it in the next 3 months. 
(Thong et al. 2006) I intend to continue using 
mobile Internet services in the future. 
I intend to keep using it as regular as I do now. 
(Thong et al. 2006) I will keep using mobile 
Internet services as regular as I do now. 
I predict that I will keep using it in the next 3 
months. 
(Thong et al. 2006) I will always try to use 
mobile Internet services in my daily life. 
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APPENDIX D. QUESTIONNAIRES 
The survey questionnaires of the two studies are appended in the following 
order: 
1. Questionnaire for the First Study 
2. Questionnaire for the Second Study: Note-Taking Apps 
3. Questionnaire for the Second Study: Photo-Sharing Apps 
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SURVEY OF  






INSTRUCTION: Please circle the number (1-7) to indicate your opinions, 
for example 
 





I like my handset 1 2 3 4 5 6 7 
Dear mobile phone user, 
 
We are conducting a survey regarding your experience with your current handset 
and network operator in Singapore. This is an integral part of our research to 
understand the relationship between product and service qualities. Your input is 
valuable to us. 
 
The questionnaire has 6 pages, which should take you 10-15 minutes to complete. 
Please answer all questions based on your own experience of current mobile 
phone and network. When a precise answer is not possible, please try to give your 
best approximation instead of leaving the question blank. Your time is highly 
appreciated.  
 
We declare that your participation is voluntary. The survey is completely 
anonymous and each questionnaire is not traceable to a specific individual.  
 
As an appreciation, you will receive a gift for each completed questionnaire. 
 
If you’re currently not a mobile phone user, or not subscribing to any local 




Mr. DING Yi 
Email: dy@nus.edu.sg 
Dept. of Industrial & Systems Engineering 
 
For an independent opinion regarding the research and the rights of research participants, you may 
contact a staff member of the National University of Singapore Institutional Review Board (Attn: 





1. What do you think of your handset quality? 
 





The battery life is long. 1 2 3 4 5 6 7 
My handset can receive and make calls even 
when the signal (of the network) is weak. 
1 2 3 4 5 6 7 
It is very user-friendly. 1 2 3 4 5 6 7 
It seldom gives me problems. 1 2 3 4 5 6 7 
During a phone call, the voice of the caller is 
loud and clear. 
1 2 3 4 5 6 7 
My handset is quite durable. 1 2 3 4 5 6 7 
The design is quite attractive. 1 2 3 4 5 6 7 
Not considering calling and SMS, the other 
features of my handset fit my needs. 
1 2 3 4 5 6 7 
 
 
2. Overall, how do you rate your handset quality? 
 





The overall handset performance is of high 
standard. 
1 2 3 4 5 6 7 
I believe that the quality of my handset is 
low. 
1 2 3 4 5 6 7 
 
Overall, the quality of my handset is … 
Extremely Poor  Fair  Extremely Good 
1 2 3 4 5 6 7 
 
 
3. How do you like your handset brand (e.g. Nokia, Samsung, etc.)? 
 





I take pleasure in being a customer of my 
handset brand. 
1 2 3 4 5 6 7 
I have feelings of trust toward my handset 
maker. 
1 2 3 4 5 6 7 
I feel emotionally attached to the handset 
brand. 
1 2 3 4 5 6 7 
The brand of my handset has much personal 
meaning for me. 








4. Are you satisfied with your handset?  
(Please circle the number to indicate the extent of your satisfaction. E.g. if you 
are fully contented with your handset, please circle 7; if you are neutral about it, 
please circle 4.) 
My handset 
displeased                        
1 2 3 4 5 6 7 pleased me 
My handset did a 
poor  
1 2 3 4 5 6 7 good job for me 
           I’m 
dissatisfied      
1 2 3 4 5 6 7 
very satisfied with my 
handset 
I’m disgusted     1 2 3 4 5 6 7 
contented with my 
handset 
   My handset is a 
poor  
1 2 3 4 5 6 7 wise choice 
               I’m 
unhappy  
1 2 3 4 5 6 7 




5. Are you loyal to your handset brand (e.g. Nokia, Samsung, etc.)? 
 





I am likely to say positive things about my 
handset brand to other people. 
1 2 3 4 5 6 7 
I consider current handset brand my first 
choice in the future. 
1 2 3 4 5 6 7 
I would encourage friends and relatives to 
buy the same brand. 
1 2 3 4 5 6 7 
I would recommend my handset brand to 
someone who seeks my advice. 
1 2 3 4 5 6 7 
Next time I would buy handset of this brand 
again. 












1. What do you think of your network service quality? 
 





I can receive or make calls from almost every 
location of Singapore. 
1 2 3 4 5 6 7 
The person whom I call can hear my voice 
clearly. 
1 2 3 4 5 6 7 
The billing is very precise. 1 2 3 4 5 6 7 
I can hear the caller’s voice clearly during a 
phone call. 
1 2 3 4 5 6 7 
I can contact and reach the network operator 
easily by visiting their website, shop, hotline, 
etc. 
1 2 3 4 5 6 7 
Overall, the fees that my operator charges me 
are reasonable. 
1 2 3 4 5 6 7 
I like other value added services (e.g. loyalty 
bonus, promotion, etc.). 
1 2 3 4 5 6 7 
 
 
2. Overall, how do you rate your network service quality? 
 





The overall network performance is 
excellent. 
1 2 3 4 5 6 7 
I believe that the quality of network service is 
low. 
1 2 3 4 5 6 7 
 
Overall, quality of the network services I’m using is … 
Extremely Poor  Fair  Extremely Good 
1 2 3 4 5 6 7 
 
 
3. What are the costs of changing network operators? 
 





In general it would be troublesome changing 
operators. 
1 2 3 4 5 6 7 
On the whole, I would spend a lot (e.g. time, 
money, effort, etc.) if I changed operators. 
1 2 3 4 5 6 7 
All things considered, I would lose a lot in 
changing operators. 
1 2 3 4 5 6 7 
For me, the costs of switching network 
operator would be high. 








4. Are you satisfied with your network service? 
(Please circle the number to indicate the extent of your satisfaction. E.g. if you 
are fully contented with your network service, please circle 7; if you are neutral 
about it, please circle 4.) 
My network 
displeased                        
1 2 3 4 5 6 7 pleased me 
               I’m 
disgusted     
1 2 3 4 5 6 7 
contented with 
my network 
 My network did a 
poor  
1 2 3 4 5 6 7 good job for me 
I’m dissatisfied      1 2 3 4 5 6 7 
very satisfied with 
my network 
   My network is a 
poor  
1 2 3 4 5 6 7 wise choice 
                I’m 
unhappy  





5. How do you like your network operator (i.e. SingTel, StarHub, M1)? 
 





It is my network operator that takes the best 
care of their customers in Singapore. 
1 2 3 4 5 6 7 
I have feelings of trust toward the network 
operator. 
1 2 3 4 5 6 7 
I take pleasure in being a customer of the 
network operator. 
1 2 3 4 5 6 7 
The network operator and I both benefit from 
our relationship. 
1 2 3 4 5 6 7 
 
 
6. Are you loyal to your network operator (i.e. SingTel, StarHub, M1)? 
 





I am likely to say positive things about my 
network operator to other people. 
1 2 3 4 5 6 7 
I will continue to subscribe to the current 
network operator in the future. 
1 2 3 4 5 6 7 
I would encourage friends and relatives to 
choose this network operator I’m currently 
using. 
1 2 3 4 5 6 7 
I consider current network my first choice in 
the future. 
1 2 3 4 5 6 7 
I would recommend my network operator to 
someone who seeks my advice. 

















Compared to most other people, I know more 
about mobile technology. 
1 2 3 4 5 6 7 
I’m capable of correctly identifying the 
causes when a problem occurs. 
1 2 3 4 5 6 7 
Among my circle of friends, I’m one of the 
“experts” on mobile phones and the 
technology behind it. 
1 2 3 4 5 6 7 
I can choose my handset and network 
correctly based on my own knowledge, 
without others’ advice. 










Gender      □Male      □Female 
Education   □University/Poly/College         □High School           □Others   
Age            □<18        □18-29         □30-39        □40-49        □>50 
Major    
□Engineering                 □Design & Environment     □Arts & Social science      
□Business                      □Computing                         □Science                     
□Medicine                     □Dentistry                            □Others (please specify)_______ 
Average Monthly Income     
□<S$ 1500      □S$ 1500 – 3000      □S$ 3000 – 5000      □>S$ 5000      □NA 
  
PART Ⅲ   Your Knowledge on Mobile Technology 
 




I am currently using     □SingTel     □StarHub     □M1     □Others 
I am using this price plan           □Postpaid    □Prepaid 
I purchased my handset from 
□Network Operator  (e.g. a SingTel shop)   □ Other Retailers 
Price of my Handset (without contract)  
□ < S$300          □ S$300 - 500         □ S$500 - 800         □ > S$800         □ NA 
My handset is a smartphone.            □Yes            □No 
 
Definition of a smartphone: combining personal digital assistant (PDA) capabilities 
with mobile phoning which can make voice calls and also provide additional 
information access such as e-mail and internet. 
I mainly view my mobile phone as (you may choose more than one if applicable): 
□Basic communication device (voice call, SMS, etc.)       
□Fashion item                                                                  
□Entertainment device (music, game, internet, etc.)  
□Business device (Email, GPS, etc.) 
□Others (please specify)________________ 
How long have you been staying with your current network operator? 
□ < 6 months    □6 months – 1 yr    □1 yr – 2 yrs    □ > 2 yrs 
How long have you been using your current handset? 
□ < 3 months    □3 months – 6 months    □6 months – 1 yrs    □ 1 yr – 2 yrs    □ > 2 yrs 
How many handsets have you used so far?                           □1       □2      □3      □> 3 


























1. Which note­taking MOBILE app are you CURRENTLY using?  
­ Choose the one you use most frequently if you have two or more similar apps 
installed. 































Experience with Note-Taking Apps
2. How many months have you been using your note­taking app? 
3. On average, how often did you use your note­taking app in the past 3 months? 
4. What are your PRIMARY uses of your note­taking app? Check ALL that apply. 
 

































































Experience with Note-Taking Apps
5. How do you like to explore different uses of your note­taking app? 

















nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
I like to explore different 
uses of my note­taking app.












nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
I will say positive things 
about it to other people.
nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
I intend to keep using it as 
regular as I do now.
nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
I will recommend it to 
friends.




nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
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Experience with Note-Taking Apps
7. How useful is your note­taking app? 
8. Recall your experience of using your note­taking app. How is it? 
9. Is your note­taking app compatible with your social image (e.g. smart, organized, 
cool, etc.)? 
10. Are you more connected with other people through your note­taking app? 
 










It 's useful to me. nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
It enhances my efficiency. nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj










Using the app is enjoyable. nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Using the app is 
entertaining.
nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj












nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
It fits my personality. nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Using the app is well 
regarded by my friends.
nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
I use it to express my 
personal values.


















nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
It is one way to stay in touch 
with friends or family.
nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
It helps me meet new 
people.








Experience with Note-Taking Apps












nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
I can use ALL features of the 
app whenever I want.








Experience with Note-Taking Apps
12. Recall your experience with your note­taking app, how frequently you felt... 
13. Recall your experience with your note­taking app, how frequently you felt... 
14. Recall your experience with your note­taking app, how frequently you felt... 
15. Overall, the benefits I have obtained from my note­taking app are… 
16. I think my note­taking app is... 
17. My note­taking app is of high value to me. 
18. Are you satisfied with your living environment? 
 
How do You Feel about Your Note­Taking Mobile App
Never Rarely Occasionally Sometimes Frequently Usually Every time
Amazed nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Surprised nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Aroused nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Astonished nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Never Rarely Occasionally Sometimes Frequently Usually Every time
Delighted nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Happy nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Relaxed nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Cheerful nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Excited nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Content nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Enthusiastic nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Never Rarely Occasionally Sometimes Frequently Usually Every time
Anxious nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Disappointed nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Bored nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Annoyed nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Upset nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj

































































Experience with Note-Taking Apps
19. Are you currently a heavy or light user of your note­taking app? 
20. How often do you use your note­taking app? 
21. How do you consider the extent of your current usage of your note­taking app? 
22. Overall, the benefits received from my note­taking app were... 
23. The problems encountered with my note­taking app were... 
24. The overall experience with my note­taking app was... 
25. How satisfied are you with your note­taking app? 
26. How do you rate your choice of your note­taking app? 
27. How do you feel about your note­taking app? 
 
























































































































































Experience with Note-Taking Apps


















Experience with Note-Taking Apps
29. Would you regret if you had to stop using your note­taking app? 
30. How do you feel about the future of your note­taking app? 
31. How likely is it that you ACTUALLY will use your note­taking app in the next 3 
months? 
 










































































Experience with Note-Taking Apps
32. Will you REALLY use your note­taking app in the next 3 months? 














































Experience with Note-Taking Apps
34. Are you keen on trying out new information technology? 
35. How do you spend your leisure time? 
36. How relevant to you are the functions provided by various note­taking apps? 
 


















nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
I like to experiment with new 
information technologies.

















nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
I mostly stay at home when 
I'm free.
nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
I like hanging out with 
friends.
nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
I like participating in 
interesting events.
nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj












nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
They are important to me. nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
I feel they're appealing. nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
They matter to me. nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
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Experience with Note-Taking Apps
37. Are you CURRENTLY subscribing to any 3G data plan? 




42. Your mobile operating system 
43. Is your note­taking app free? 
44. How did you know this survey? 
 




























































































1. Which photo sharing MOBILE app are you CURRENTLY using?  
­ Choose the one you use most frequently if you have two or more similar apps 
installed. 





































Experience with Photo Sharing Apps
2. How many months have you been using your photo sharing app?  
3. On average, how often did you use your photo sharing app in the past 3 months? 
4. What are your PRIMARY uses of your photo sharing app? Check ALL that apply. 
5. How do you like to explore different uses of your photo sharing app? 
 







































































Experience with Photo Sharing Apps












nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
I will say positive things 
about it to other people.
nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
I intend to keep using it as 
regular as I do now.
nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
I will recommend it to 
friends.




nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
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Experience with Photo Sharing Apps
7. How useful is your photo sharing app? 
8. Recall your experience of using your photo sharing app. How is it? 
9. Is your photo sharing app compatible with your social image (e.g. smart, fashionable, 
cool, etc.)? 
10. Are you more connected with other people through your photo sharing app? 
 










It's useful to me. nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
It makes photo­related tasks 
easier.
nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
It enhances my efficiency on 
related tasks.










Using the app is enjoyable. nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Using the app is 
entertaining.
nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj












nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
It fits my personality. nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Using the app is well 
regarded by my friends.
nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
I use it to express my 
personal values.


















nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
It is one way to stay in touch 
with friends or family.
nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
It helps me meet new 
people.








Experience with Photo Sharing Apps












nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
I can use ALL features of the 
app whenever I want.








Experience with Photo Sharing Apps
12. Recall your experience with your photo sharing app, how frequently you felt... 
13. Recall your experience with your photo sharing app, how frequently you felt... 
14. Recall your experience with your photo sharing app, how frequently you felt... 
15. Overall, the benefits I have obtained from my photo sharing app are… 
16. I think my photo sharing app is... 
17. My photo sharing app is of high value to me. 
18. Are you satisfied with your living environment? 
 
How do You Feel about Your Photo Sharing Mobile App
Never Rarely Occasionally Sometimes Frequently Usually Every time
Amazed nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Surprised nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Aroused nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Astonished nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Never Rarely Occasionally Sometimes Frequently Usually Every time
Delighted nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Happy nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Relaxed nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Cheerful nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Excited nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Content nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Enthusiastic nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Never Rarely Occasionally Sometimes Frequently Usually Every time
Anxious nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Disappointed nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Bored nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Annoyed nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Upset nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj

































































Experience with Photo Sharing Apps
19. Are you currently a heavy or light user of your photo sharing app? 
20. How often do you use your photo sharing app? 
21. How do you consider the extent of your current usage of your photo sharing app? 
22. Overall, the benefits received from my photo sharing app were... 
23. The problems encountered with my photo sharing app were... 
24. The overall experience with my photo sharing app was... 
25. How satisfied are you with your photo sharing app? 
26. How do you rate your choice of your photo sharing app? 
27. How do you feel about your photo sharing app? 
 
























































































































































Experience with Photo Sharing Apps


















Experience with Photo Sharing Apps
29. Would you regret if you had to stop using your photo sharing app? 
30. How do you feel about the future of your photo sharing app? 
31. How likely is it that you ACTUALLY will use your photo sharing app in the next 3 
months? 
 










































































Experience with Photo Sharing Apps
32. Will you REALLY use your photo sharing app in the next 3 months? 














































Experience with Photo Sharing Apps
34. Are you keen on trying out new information technology? 
35. How do you spend your leisure time? 
36. How relevant to you are the functions provided by various photo sharing apps? 
 


















nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
I like to experiment with new 
information technologies.

















nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
I mostly stay at home when 
I'm free.
nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
I like hanging out with 
friends.
nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
I like participating in 
interesting events.
nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj












nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
They are very important to 
me.
nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
I feel they're appealing. nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
They matter to me. nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
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Experience with Photo Sharing Apps
37. Are you CURRENTLY subscribing to any 3G data plan? 




42. Your mobile operating system 
43. Is your photo sharing app free? 
44. How did you know this survey? 
 
Finally... A Little Bit about Yourself
Please type your age here
Yes
 
nmlkj No
 
nmlkj
Singapore
 
nmlkj UK
 
nmlkj
Other (please specify)
 
 
nmlkj
Male
 
nmlkj Female
 
nmlkj
University/College
 
nmlkj High School
 
nmlkj Polytechnic
 
nmlkj Others
 
nmlkj
iOS (iPhone)
 
nmlkj Android
 
nmlkj Windows Mobile
 
nmlkj Blackberry
 
nmlkj Symbian
 
nmlkj
Other (please specify)
 
 
nmlkj
Yes
 
nmlkj
No
 
nmlkj
Email
 
nmlkj
Facebook
 
nmlkj
Online Forum
 
nmlkj
LinkedIn
 
nmlkj
IVLE
 
nmlkj
Friends
 
nmlkj
Other (please specify)
 
 
nmlkj
